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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrographic  Branch, 
Washington,  D,  C,  March  23,  1904. 
Sir:  I  have  the  honor  to  transmit  herewith  Water-Supply  Paper 
Xo.  99,  which  is  Part  III  of  a  series  of  four  papers  numbered  97  to 
100,  inclusive.  These  papers  compose  the  report  of  progress  of 
stream  measurements  for  the  calendar  year  1903.  Parts  I  and  II  of 
this  report  contain  the  results  of  the  data  collected  from  the  territory 
east  of  the  Mississippi  River.  Parts  III  and  IV  are  devoted  to  the 
data  collected  from  the  territory  west  of  the  Mississippi  River. 

The  actual  work  of  assembling  the  original  data  on  which  this 
report  is  based,  and  of  preparing  the  same  for  publication,  has  been 
done  under  the  immediate  direction  of  John  C.  Hoyt,  who  has  been 
assisted  by  Frank  H.  Brundage,  L.  R.  Stockman,  R.  H.  Bolster,  II.  J. 
Sannders,  and  W.  A.  Brothers.  Acknowledgment  is  due  each  of  these 
persons  and  also  the  various  resident  hydrographers  and  engineers 
under  whose  direction  the  data  herein  given  were  collected. 
Very  respectfully, 

F.  H.  Newell, 

Chief  Engineer. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Oeohgical  Survey. 
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PROGRESS   REPORT  OF  STREAM   MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1903. 

I>^RT  III. 


By  John  C.  IIoyt. 


INTRODUCTION. 

During  the  calendar  year  1903  the  division  of  hydrography  has 
continned  the  work  of  measuring  the  flow  of  streams  on  the  same 
general  lines  as  in  previous  years.  Special  efforts  have  been  made 
to  collect  such  other  information,  aside  from  the  flow,  as  will  be  of 
use  in  general  hydrographie  studies.  Reconnaissances  made  on 
many  of  the  important  rivers  in  different  portions  of  the  United 
States  have  resulted  in  the  collection  of  many  valuable  data  in  regard 
to  floods,  water  powers,  river  profiles,  etc. 

During  1903  the  number  of  regular  stations  at  which  stream  meas- 
urements are  being  made  has  been  steadily  increased,  so  that  at  the 
close  of  the  year  systematic  measurements  were  being  carried  on  at 
approximately  500  stations.  These  are  distributed  so  as  to  best  cover 
the  needs  of  the  various  States  and  Territories.  (See  PI.  I  for  location 
of  principal  gaging  stations. )  This  expansion  in  the  work  is  the  result 
of  the  constant^'  increasing  demand  from  the  general  and  engineer- 
ing public  for  the  stream  data  collected  by  the  Survey.  The  requests 
for  information  have  been  so  numerous  that  the  supply  of  publica- 
tions containing  the  results  has  in  many  cases  become  exhausted. 

The  Survey  has  continued  to  receive  the  hearty  cooperation  of 
various  individuals,  corporations,  and  States,  as  mentioned  hereafter. 
This  cooperation  has  made  possible  the  publication  of  many  valuable 
records  which  could  not  otherwise  have  been  obtained. 

The  Report  of  the  Progress  of  Stream  Measurements  for  the  Calen- 
dar Year  1903,  of  which  this  is  Part  III,  is  published  in  a  series  of 
four  Water-Supply Papers,  Nos.  97-100,  inclusive,  under  the  following 
subtitles: 

Part  I.  Northern  Atlantic  and  Great  Lakes  Drainage. 

Part  II.  Southern  Atlantic,  Eastern  Gulf  of  Mexico,  and  Eastern 
Mississippi  River  Drainage. 
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Part  III.  Western  Mississippi  River  and  Western  Gulf  of  Mexico 
Drainage. 

Part  IV.  Interior  Basin,  Pacific,  and  Hudson  Bay  Drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and 
these  larger  drainages  are,  for  convenience  in  arrangement,  subdi- 
vided into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as 
practicable,  geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regu- 
lar gaging  stations,  the  results  of  the  computations  based  upon  the 
observations,  and  such  other  information  as  has  been  collected  in  the 
various  drainage  areas  that  may  be  of  use  in  hydrographic  studies, 
including,  as  far  as  available,  a  description  of  the  drainage  area  and 
the  streams  draining  it. 

For  each  regular  station  are  given,  as  far  as  available,  the  follow- 
ing data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give  such  general  facts  about  the  locality 

and  equipment  as  would  enable  the  reader  to  find  and  use  the  station. 
They  also  contain,  as  far  as  possible,  a  complete  history  of  all  the 
changes  that  have  occurred  since  the  establishment  of  the  station 
which  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year.  This  includes  the  dat«,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  fluctuations 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights.  It  depends  on 
the  general  law  that  for  "streams  of  practically  constant  cross  section 
the  discharge  is  a  function  of  the  gage  height  and  that  like  gage  heights 
will  have  the  same  discharge.  In  its  preparation  the  discharge  meas- 
urements are  plotted  on  cross-section  paper  to  some  convenient  scale, 
using  gage  heights  as  ordinates  and  discharges  as  abscissas.  Through 
these  points  a  smooth  curve  is  drawn,  which  is  the  basis  for  the  table. 
From  this  curve  are  tabulated,  on  forms  prepared  for  the  purpose,  fche 
discharges  corresponding  to  each  tenth  of  a  foot  on  the  gage.  The 
first  and  second  differences  between  the  successive  discharges  are 
then  taken.  These  are  adjusted  on  the  assumption  that  there  is  a 
gradual  increase  in  the  discharge  as  the  gage  height  increases,  and 
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the  discharge  values  in  the  table  are  then  adjusted  according  to  these 
revised  differences.  In  preparing  the  rating  table  all  available  data 
are  brought  into  use,  including  special  conditions  which  might  affect 
the  discharge.  For  high  waters  above  the  stage  covered  by  discharge 
measurements  the  general  rule  is  to  extend  the  curve  by  a  tangent 
line.  In  case  the  river  overflows  its  banks  a  percentage  of  the  dis- 
charge is  added,  depending  on  the  depth  and  velocity  of  the  overflowed 
portion.  For  stages  below  that  portion  of  the  curve  which  is  fixed  by 
discharge  measurements  the  curve  has  been  extended,  following  the 
general  form  of  the  determined  lower  portion.  Notes  under  each  rat- 
ing table  indicate  those  portions  based  on  actual  observation  and  those 
that  are  estimated. 

From  the  rating  table  and  daily  gage  heights  a  table  giving  the 
daily  discharge  of  the  streams  is  prepared.  From  this  the  table  of 
estimated  monthly  and  yearly  discharges  and  run-off  is  computed. 
This  latter  table  gives  in  condensed  form  a  summary  of  the  results 
obtained  from  the  observations  made  during  the  year  at  the  station. 
In  order  to  explain  this  table  the  following  definitions  are  given : 

The  term  ''second-feet"  (sec. -ft.)  is  an  abbreviation  for  "cubic  feet 
per  second."  It  is  the  number  of  cubic  feet  of  water  flowing  by  the 
gaging  section  every  second.  The  column  headed  '^  Maximum  "  gives 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  the  highest, 
and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage  height. 
A»  the  gage  height  is  the  mean  for  the  day,  there  might  have  been 
short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge larger  than  given  in  this  column.  Likewise  in  the  column 
of  "  Minimum  "  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  "Mean"  is 
the  average  -flow  for  each  second  during  the  month.  Upon  this  the 
computations  for  the  three  remaining  columns  in  the  table  are  based. 

An  "acre-foot"  is  the  quantity  of  water  it  would  take  to  cover  an 
acre  to  the  depth  of  one  foot — ^an  amount  equivalent  to  43,560  cubic 
feet  of  water.  This  quantity  is  used  in  making  estimates  for  irriga- 
tion projects  and  is  computed  only  for  such  streams  as  may  be  used 
for  irrigation.  The  quantities  in  the  column  headed  "  Total  in  acre- 
feet  "  show  the  number  of  acres  which  would  be  covered  one  foot  by 
the  flow  during  the  month  had  all  the  water  been  impounded. 

The  expression  " second- feet  per  square  mile"  means  the  number 
of  cubic  feet  of  water  flowing  from  every  square  mile  of  drainage 
area  for  each  second. 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the 
water  could  have  accumulated  on  the  surface.  This  quantity  is  used 
for  comparing  run-off  with  rainfall,  which  quantity  is  also  given  in 
depth  in  inches. 

It  should  be  noticed  that  " acre-feet"  and  "depth  in  inches"  repre- 
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sent  the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely 
a  rate  of  flow,  into  which  the  element  of  time  does  not  enter. 

The  results  of  stream  measurements  during  previous  years  by  the 
United  States  Geological  Survey  can  be  found  in  the  following  Survey 
publications: 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  in. 

1892.  Fourteenth  Annual  Report,  Part  11. 
1898.  Bulletin  No.  181. 

1894.  Bulletin  No.  181;  Sixteenth  Annual  Report,  Part  11. 

1895.  Bulletm  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV.  ^ 

1897.  Water-Supply  Papers  Noe.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-Supply  Paiwrs  Nos.  35  to  89,  inclusive;  Twenty-first  Annual  Report, 
PartrV. 

19Q0.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty-second  Annual 
Report,  Part  IV. 

1901.  Water-Supply  Papers  Nos.  65,  66,  and  75. 

1902.  Water-Supply  Papers  Nos.  82  to  85,  inclusive. 
1908.  Water-Supply  Papers  Nos.  97  to  100,  inclusive. 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  as 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director, 
United  States  Greological  Survey.  Aside  from  these,  other  copies  are 
filed  with  the  Superintendent  of  Public  Documents,  Washington,  D.  C, 
from  whom  they  may  be  had  at  nominal  cost.  Copies  of  Government 
publications  are  as  a  rule  furnished  to  the  municipal  public  libraries 
in  our  large  cities,  where  they  may  be  consulted  by  those  interested. 

ACKNOWLEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been 
obtained  through  local  hydrographers.  Acknowledgment  is  due  to 
each  of  these  persons,  and  thanks  are  extended  to  other  persons  and 
corporations  who  have  assisted  local  hydrographers  or  have  cooperated 
in  any  way,  either  by  furnishing  records  of  the  height  of  water  or  by 
assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the 
names  of  the  resident  hydrographers  and  others  who  have  assisted  in 
furnishing  and  preparing  the  data  contained  in  this  report: 

Colorado:  District  hydrographer,  M.  C.  Hinderlider,  assisted  by  Filmore  Cogs- 
well, Antoine  Jacob,  Oro  McDermith,  R.  I.  Meeker,  W.  N.  Sammis,  and  others. 
Thanks  are  due  A.  J.  McCune,  State  engineer  of  Colorado,  for  courtesies  extended 
in  the  form  of  office  privileges  from  January  1  to  April  1,  and  for  other  favors;  to 
F.  H.  Brandenburg,  district  weather  forecast  official  at  Denver,  for  information 


HOTT.]  ACKNOWLEDGMENTS.  18 

of  Tarions  kinds;  to  Mr.  T.  J.  Bnrronghs  for  records  of  the  flow  of  the  Arkansas 
at  Paeblo,  Colo.,  and  to  William  Hnston  for  similar  records  at  Prowers,  Colo. 
Acknowledgments  and  thanks  are  dne  for  assistance  in  the  form  of  transportation 
for  hydrographers  to  the  Denver  and  Rio  Grande,  Rio  Grande  Sonthem,  Colo- 
rado and  Southern,  and  Union  Pacific  railroads. 
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WESTERN  MISSISSIPPI  RIVER  DRAINAGE. 

For  convenience  in  arrangement,  the  stations  from  which  the  Goo- 
logical  Survey  has  obtained  data  during  1903,  and  which  are  located 
on  rivers  tributary  either  directly  or  indirectly  to  the  Mississippi 
from  the  West,  have  been  grouped  under  Crow  Wing,  Minnesota, 
Maquoketa,  Wapsipinicon,  Iowa,  Des  Moines,  Missouri,  Platte,  Kan- 
sas, Meramec,  Arkansas,  and  Red  River  drainage  basins.  These  are 
arranged  in  the  report  in  this  order. 

CROW  WING  RIVER  DRAINAGE  BASIN. 

Crow  Wing  River  rises  in  the  eastern  part  of  Becker  County, 
Minn.,  flows  south  and  then  east  for  a  course  of  about  80  miles,  and 
enters  the  Mississippi  8  miles  below  Brainard.  This  stream  in  it« 
usual  stages  is  small,  and  there  are  no  great  possibilities  for  the 
development  of  water  power. 

The  drainage  area  is  about  3,000  square  miles,  and  a  study  of  the 
river  is  important  in  connection  with  the  work  of  regulating  the  flow 
of  the  Mississippi  by  means  of  storage  basins  constructed  at  the  out- 
lets of  numerous  lakes,  from  which  it  takes  its  source.  A  station  was 
established  at  Pillager,  about  8  miles  from  the  mouth,  but  the  loca- 
.tion  was  found  unsuitable  for  obtaining  accurate  results  and  was 
Anally  abandoned. 

CROW  WING  RIVER  AT  PILLAGER,  MINN. 

This  station  was  established  May  24,  1903,  by  E.  Johnson,  jr., 
assisted  by  W.  R.  Hoag.  It  is  located  three-fourths  of  a  mile  from 
Pillager  and  from  the  railroad  station.  The  gage  is  a  vertical  1  J-inch 
by  6-inch  board,  secured  to  a  post  driven  in  the  river  bed  and  tied  to 
the  bank.  The  observer  during  1903  was  Olaf  Johnson.  The  gage 
was  read  once  each  day.  It  is  300  feet  below  the  point  at  which 
measurements  are  made.  Discharge  measurements  are  made  from 
a  cable  and  boat.  The  channel  is  straight  for  300  feet  above  the 
station  and  for  800  feet  below.  The  right  bank  is  low  and  will  over- 
flow at  high  stages.  The  left  bank  is  high  and  is  not  liable  to  over- 
flow. The  bed  of  the  stream  is  sandy  and  shifting.  There  is  but 
one  channel,  with  a  depth  at  ordinary  stages  of  4  to  6  feet.  The 
bench  mark  is  on  an  18-inch  elm  tree  40  feet  from  the  water's  edge. 
Its  elevation  is  15.56  feet  above  the  zero  of  the  gage.  The  station 
was  discontinued  September  25,  1903. 

The  observ^ations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Dixharge  mecuurements  of  Crow  Wing  River  at  FiUager,  Minn.,  in  1903. 


Date. 

Hydrographer. 

height. 

Dtocharge. 

May  34 

"R,  JnhTUfon,  JT 

Feet. 
10.80 
8.26 

Second-feet. 
3,066 

June 30 _ 

W.  R.  Hoag 

888 

Mean  daily  gage  height,  in  feet,  of  Crow  Wing  River  at  Pillager,  Minn,,  for  19()3. 


Day. 

May. 

1.. 

2.-..                        1        . 

3 

4.... 

5 

6.... 

7 

8 

» 

10 

II 

12 

13 

U 

L5 

r» 

June. 


d.60 
9.40 
9.90 
9.10 
9.00 
8.80 
8.70 
8.50 
8.00 
8.75 
8.80 
8.80 
8.80 
8.00 
8.60 
18.50 


July. 

Aug. 

Sep. 

8.40 

9.70 

8.45 

8.80 



8.40 

8.46 

8.80 

8.05 

8.20 

8.60 

8.20 

8.60 
8.66 
8.80 
8.90 

9.00 

8.70 

9.00 

8.60 

8.90 

8.60 

8.80 

8.50 

8.70 

8.00 

8.00 

8.70 

8.00 

1 

8.50 

8.50 

1 

Day. 


17.. 
18.. 
19. 
80. 
21.. 
f&.. 
28- 


26.. 
27. 

26.. 
29. 
30. 
81. 


May.  June.  Jnly.  Aug.  Sept. 


10.80 
10.80 
10.35 
10.80 
10.  \0 
9.90 
9.70 


8.50 
8.50 
8.00 
8.40 
8.30 
8.30 
8.40 
8.20 
8.10 
8.10 
8.10 
8.10 
8.10 
8.15 


9.00 

8.80 
8.90 
8.70 
8.00 
8.00 
8.00 
8.55 
8.40 
8.50 
8.00 
8.80 
9.50 
9.40 
9.50 


8.40 
8.40 
8.30 
8.20 
8.20 
8.10 
8.10 
8.15 
8.10 
8.20 
8.20 
8.30 
8.00 
8.00 
8.00 


I 


.  MINNESOTA  RIVER  DRAINAGE  BASIN. 

Minnesota  River  rises  in  Bigstone  Lake,  which  forms  part  of  the 
boundary  between  South  Dakota  and  Minnesota.  The  river  flows  in 
a  southeasteriy  direction  until  the  city  of  Mankato  is  reached,  in  the 
northern  imrt  of  Blue  Earth  County,  when  it  makes  an  abrupt  turn 
to  the  north  and  continues  in  a  northerly  and  northeasterly  direction, 
entering  Mississippi  River  at  a  point  midway  between  Minneapolis 
and  St.  Paul. 

The  course  of  this  river  is  generally  marked  by  wide  bottom  lands. 
It  has  a  sluggish  current,  affording  few  opportunities  for  the  develop- 
ment of  water  power.  The  United  States  Geological  Survey  main- 
tains a  gaging  station  at  Mankato,  below  the  junction  of  Blue  Earth 
River,  mainly  for  the  study  of  the  sewage  disposal  of  the  city  of 
Mankato  and  for  the  purpose  of  ascertaining  the  run-off  ih  the 
southern  part  of  Minnesota. 

MINNESOTA  MVBR  ABOVE   MANKATO,  MINN. 

This  station  was  established  May  20,  1903,  by  E.  Johnson,  jr., 
assisted  by  W.  R.  Hoag.     It  is  located  at  Sibley  Park,  1  mile  below 
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the  highway  and  raikoad  bridges  across  Blue  Earth  River  and    li 
miles  above  the  city  bridge  in  Mankato.     The  drainage  area  above 
the  station  is  about  13,400  square  miles.     Blue  Earth  River  joins  the 
Minnesota  about  500  feet  above  the  station.     The  gage  is  a  vertical 
timber  fastened  to  a  post  which  is  driven  into  the  river  bed  a  few  feet 
from  the  right  bank.     It  is  read  once  each  day  by  George  E.  Blake. 
On  February  4, 1904,  a  new  five-sixt^enths-inch  galvanized  cable  \^as 
stretched  across  the  river  between  trees  on  the  banks.     The  old  one- 
fourth-inch  wire  cable  from  which  measurements  were  previously 
made  was  left  undisturbed  and  will  be  used  as  a  tag  line.     The  new 
cable  is  w^^^^i  with  heavy  wire  every  25  feet.     The  first  point  at 
which  wire  is  wound  is  17.34  feet  from  the  tree  to  which  the  cable  is 
attached.     Discharge  measurements  are  made  from  a  small  rowboat 
running  on  this  cable.     The  initial  point  for  soundings  is  a  spike  in 
the  base  of  the  willow  tree  to  which  the  small  cable  is  attached  on  the 
right  bank.     It  is  about  15  feet  from  the  top  of  the  bank.     The  channel 
is. straight  for  1,000  feet  above  and  2,000  feet  below  the  station.     The 
current  velocity  is  moderate,  though  somewhat  sluggish  near  the  banks 
at  low  stages.     The  width  of  the  channel  is  about  300  feet  at  low 
water  and  about  350  feet  at  high  stages.     The  right  bank  is  low  and 
liable  to  overflow  for  a  distance  of  50  to  75  feet  from  the  gage.     The 
left  bank  is  a  steep,  rocky  bluff.     The  bed  of  the  stream  is  composed 
of  sand,  gravel,  and  blue  earth,  and  may  shift  somewhat  at  high 
water.     There  is  but  one  channel  at  all  stages.     The  bench  mark  is 
on  a  20-inch  cottonwood  tree  on  the  right  bank,  a  short  distance  above 
the  station  and  about  30  feet  from  the  water's  edge.     Its  elevation  is 
14.78  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographc  . 

DiscJiarge  measurements  of  Minnesota  River  above  Mankato^  Minn, ,  in  190S. 


Date. 


May  20 

June  33 

Jnly30 

September  7.. 
October  15  ... 
November  27 . 


Hydrographer. 


E.  Johnson «  jr. . 

W.  R.  Hoag 

do 

L.  R.  Stockman 

do 

do 


Gage 
height. 


Feet. 

«9.20 

6  4.95 

5.11 

5.15 

10.45 

3.30 


Discharge. 


I 


Second-feet, 
7,634 
2,118 
3,014 
3,263 
12,294 
1,279 


a  Area  is  in  error. 


b  Area  is  probably  In  error. 
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Mean  daily  gage  height,  in  feet,  of  Minnesota  River  above  Mimkato,  Minn.,  for 


10.. 

11-. 

12.. 
13. 
U.. 
15.. 
16.. 
17. 
li».. 
19. 


Day. 


May. 


June.     July.      Aug. 


1 1A.90 

i ' '    14.45 

13.00 
11.85 
10.90 
10.00 
9.90 
8.10 
7.70 


ai.  _ 1 

21 1 

22 I 

SI 1 

24 1 

25 

« 1 

27                                                                1 

* 1 

a 

* :..! 

;n 

9.20 
8.70 
8.25 
8.20 
8.25 
9.80 
11.50 
14.20 
17.10 
19.00 
19.00 
17.50 


7.70 
7.20 
6.90 
d.70 
6.40 
6.20 
5.80 
5.60 
5.80 
5.10 
4.95 
4.95 
4.90 
4.90 
4.80 
4.75 
4.60 
4.60 
4.55 
4.60 
4.60 


5.00 
5.75 
6.10 
7.85 
7.80 
7.65 
7.60 
7.56 
7.46 
7.50 
7.45 
7.10 
6.90 
6.80 
6.40 
6.00 
5.95 
6.35 
6.65 
6.90 
7.30 
7.00 
6.95 
6.00 
6.85 
6.00 
5.90 
6.00 
5.60 
5.40 
5.00 


4.10 
4.95 
4.90 
6.00 
5.35 
6.70 
5.90 
5.7C 
5.80 
5.10 
4.90 
4.80 
4.70 
4.70 
5.80 
6.10 
6.90 
6.70 
6.40 
6.00 
5.90 
5.80 
5.40 
5.10 
4.90 
4.70 
4.60 
4.55 
4.95 
4.96 
4.96 


Sept.      Oct.      Nov.     Dec. 


6.00 

5.65 

5.40 

5.90 

6.95 

5.95 

6.00 

6.40 

5.50 

5.70 

6.00 

7.00 

8.50 

10.95 

12.00 

14.25 

15.65 

15.00 

14.20 

13.20 

12.40 

11.45 

10.80 

10.00  I 

9.15  I 

8.85  ' 
8.65  ! 
7.70  I 
7.00  I 

7.86  I 


I 


7.10 

7.00  I 

6.90  ! 

7.80 

7.35 

7.56 

11.80 

13.00 

13.45 

13.40 

12.90 

12.40 

11.76 

11.10 

10.40 

9.80 

9.46 

9.00 

8.00 

8.40 

8.10 

7.75 

7.40 

7.20 

6.80 

6.60 

6.40 

6.20 

6.00 

5.80 

5.65 


0.55 
5.40  * 
6.30  ' 
5.20  I 
5.10  j 
5.00  ' 
4.80 
4.7(1  I 
4.00  ' 
4.56  I 
4.50 
4.46  I 
4.40  > 
4.35  I 
4.30  ' 
4.00  I 
3.40 
3.20  I 

aoo 

2.90  I 

2.80  i 

8.70 

3.75 

3.70 

3.45 

3.40 

3.30 

3.30 

3.25 

3.40 


3.35 
3.25 
.S.20 
3.26 
3.25 
3.70 
3.60 
3.50 
3.40 
3.30 
3.30 
3.26 
3.26 
8.20 
3.15 
8.15 
3.15 
3.10 
3.10 
3.10 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
8.10 
3.10 


MAQUOKETA  RIVER  DRAINAGE  BASIN. 

Maquoketa  River  rises  in  Fayette  County,  Iowa,  flows  southeast,  and 
enters  the  Mississippi  near  Green  Island,  Jackson  County,  Iowa. 
There  are  several  dams  on  this  stream,  affording  small  water  power, 
mostly  used  for  running  grist  mills.  After  a  thorough  reconnaissance 
no  suitable  place  could  be  found  at  which  to  establish  a  gaging  sta- 
tion, though  the  most  favorable  appears  to  be  the  Klondike  dam, 
just  below  the  fork  of  Maquoketa  River  at  Maquoketa.  This  dam  is 
12^  feet  high,  with  a  spillway  300  feet  in  length,  the  crest  of  which 
appears  perfectly  level  and  sharp.  The  United  States  Geological 
Survey  maintained  a  station  for  a  short  time  at  Manchester. 

The  total  drainage  area  of  Maquoketa  River  is  1,874  square  miles, 
while  the  area  at  Manchester  is  226  square  miles. 


IRR  99—04- 
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MAQUOKETA  RIVER  AT  MANCHESTER,  IOWA. 

This  station  was  established  June  6, 1903,  by  F.  W.  Hanna,  and  was 
discontinued  July  15, 1903.  It  was  located  one-fourth  of  a  mile  above 
the  city  bridge  and  the  Hoag  dam.  The  gage  is  a  2  by  4  inch  pine 
rod  12  feet  long.  It  is  driven  into  the  river  bed  and  anchored  to  11.  S. 
Weber's  boat  landing.  The  gage  was  read  twice  each  day  by  H.  S. 
Weber.  Discharge  measurements  can  be  made  by  means  of  a  boat 
and  a  tagged  wire.  The  soundings  were  referred  to  the  base  of  the  oak 
tree  to  which  the  tagged  wire  was  attached,  16  feet  from  the  north- 
west comer  of  the  ice  house.  The  channel  is  straight  for  300  feet 
above  and  1,000  feet  below  the  station.  Both  banks  will  overflow  at 
flood  stages.  The  bed  of  the  stream  is  sandy  and  the  current  is 
sluggish.  Bench  mark  No.  1  is  a  spike  driven  into  a  blaze  on  an  oak 
tree  12.7  feet  from  the  gage  and  16.5  feet  from  the  northwest  comer 
of  the  ice  house.  Its  elevation  is  14.33  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  similar  mark  on  the  tree  19  feet  from  the  gage 
and  14.9  feet  from  the  northwest  corner  of  the  ice  house.  Its  eleva- 
tion is  11.16  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

A  discharge  measurement  made  by  F.  W.  Hanna  on  June  6,  1903, 
gave  the  following  result-s : 

Gage  height,  4.20  feet;  discharge,  245  second-feet. 

Mean  daily  gage  height,  in  feet,  of  Maquoketa  River  at  MancJiester,  Jouxz,  for  1903. 


Day.       Ijune.  July. 


Day. 


4.10 
4.10 


4.70 
4.85 

4.10 
4.35  I' 
4.00  I 
4.40, 
4.20 
4.10  ,1 


June. 

4.15 
4.15 
4.15 
4.05 
4.05 
4.00 
4.10 
4.00 


July.l 

1 

4.40 

Day. 
17 

June. 

4.00 
d.C5 
8.95 
4.05 
4.00 
4.25 
4.55 

8.70 

18 

19 





a, 

21 

22...  . 

23 

24. 


4.85 


July. 

1     D.y. 

June.July. 





\l 

^•1^ ! 

4.00  ■ 

'27       . 

3.95' 

1  2ft     .. 

4.30 

j  29 

4.66 

» 

31 

4.70    

■ 

MISCELLANEOUS  MEASUREMENTS  IN  THE  MAQUOKETA  RIVER  DRAINAGE 

BASIN. 

The  following  miscellaneous  measurements  were  made  during  the    i 
year  1903  on  Maquoketa  River: 

Miscellaneous  measurements  in  Maquoketa  River  drainage  basin  in  190J.  \ 


stream. 


Loc'Ality. 


North  Maqnoketa  River Cascade,  Iowa July 

South  Maquoketa  River Monticello,  Iowa . . do .  _ . 


Date.         Discharge. 

' I 

Second-feet.  \ 

152  I 

878  I 
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WAPSIPrXICON  RIVER  DRAIXAOE  BA8IN. 

Wapsipinicon  River  rises  in  Mower  County,  Minn.,  and  flows  south- 
east, entering  the  Mississippi  near  ShalTton,  Scott  County,  Iowa. 
There  are  numerous  small  power  sites  on  this  stream  at  Toronto, 
Oxford  Mills,  Newport,  Anamosa,  Central  City,  Troy  Mills,  Qnasque- 
ton,  Independence,  and  Littleton.  At  several  of  these  points,  nota- 
bly at  Anamosa,  there  are  good  opportunities  for  building  dams. 

The  river  is  generally  fairly  constant  in  its  flow,  though  its  head- 
waters are  sometimes  low.  As  a  rule,  its  banks  are  fairly  high  and 
the  stream  is  well  confined.  The  United  States  Geological  Survey 
maintains  a  gaging  station  at  Stone  City. 

The  total  drainage  area  of  the  Waiwipinicon  River  is  2,304  square 
miles;  that  at  Stone  City,  where  the  United  States  Geological  Survey 
has  its  station,  is  1,308  square  miles. 

WAPSIPINICON  RIVER  AT  STONE  CITY,   IOWA. 

This  station  was  established  August  19,  1903,  by  F.  W.  Hanna.  It 
is  located  at  the  highway  bridge  just  above  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  bridge  and  near  the  Dearborn  stone  quarry. 
There  is  a  dam  at  Waubeck,  4  miles  above  the  station,  and  another 
at  Anamosa,  the  same  distance  below.  The  standard  boxed  chain 
gage  is  attached  to  the  guard  rail  on  the  upstream  side  of  the  bridge. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
36.4  feet.  The  gage  is  read  once  each  day  by  Frank  Dearborn.  Dis- 
charge measurements  are  made  from  the  two-span  Pratt  truss  high- 
way bridge,  which  has  a  length  of  225  feet.  The  initial  point  for 
soundings  is  the  end  of  the  lower  chord  on  the  upstream  side  of 
the  bridge  at  the  left  bank.  The  channel  is  straight  for  about  400 
feet  above  and  below  the  station,  at  which  points  the  river  makes 
abrupt  turns.  Both  banks  are  high  and  are  not  subject  to  overflow. 
The  bed  of  the  stream  is  of  solid  rock  and  sand  and  is  permanent. 
The  channel  is  broken  by  one  pier,  and  the  current  velocity  is  mod- 
erate. Bench  mark  No.  1  is  the  east  end  of  the  south  rail  west  of  the 
first  switch  east  of  the  railroad  station  at  Stone  City.  Its  elevation 
is  815.08  feet  above  sea  level  and  38.75  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  cross  on  the  northwest  corner  of  the  middle 
pier  of  the  highway  bridge  at  which  the  station  is  located.  Its  eleva- 
tion is  31.09  feet  above  gage  datum  and  807.42  feet  above  sea  level. 
The  center  of  the  gage  pulley  is  at  an  elevation  of  35. 58  feet  above  gage 
datum  and  811.91  feet  above  sea  level.  The  top  of  the  lower  chord, 
upstream  side,  at  the  first  cross  girder  east  of  the  pier  is  31.75  feet 
above  gage  datum.  The  elevations  of  the  bench  marks  above  sea 
level  have  been  determined  by  Chicago,  Milwaukee  and  St.  Paul 
Railway  levels. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  nieaaure.ments  of  Wapsipinicon  River  at  Stone  City,  Iowa,  in  J90.f. 


Date. 


jTilyl3 

August  19 

September  16  _ 


Hydrographer. 


Gage 
height. 


F.  W.  Hanna . 

do_ 

do 


October  15 _ ' do 


November  16 . 
December  19  . 


.do 
.do 


Feet. 
15.20 
3.00 
4.13 
3.53 
2.80 
1.77 


Discharsre. 

Second-feet. 
10,471 
381 
80r, 
534 
230 
106 


Mean  daily  gage  height,  in  feet,  of  Wapsipinicon  River  at  Stone  City,  Iowa,  for 

1903. 


Day. 

Aug. 

Sept. 

3.66 
3.70 
3.80 
3.76 
3.73 
3.86 
3.65 
8.60 
8.70 
4.30 
3.90 
8.80 
3.96 
3.90 
4.60 
4.10 

Oct. 

Nov. 

(«) 
2.92 
2.92 
2.92 
2.92 
2.92 
2.90 
2.90 
2.87 
2.87 
3.12 
2.92 
2.90 
2.90 
2.85 
2.80 

Dec. 

2.70 
2.70 
2.70 
2.68 
2.65 
1.90 
1.90 
1.90 
1.90 
1.85 
1.85 
1.80 

1.67 

Day. 

Aug. 

Sept. 

Oct. 

Not. 

De<r. 

1 

3.45 
3.50 
3.40 
3.45 
3.40 
3.30 
3.60 
8.66 
3.70 
3.95 
4.00 
3.10 
3.&5 
3.75 
3.70 
3.70 

17 

3.95 
8.86 
3.86 
3.95 
3.90 
3.90 
3.85 
3.85 
8.75 
3.75 
3.70 
3.60 
3.56 
3.50 

3.65 
3.85 
3.60 
8.45 
3.35 
(°) 
3.25 
3.20 
3.16 
3.13 
3.10 
8.10 
3.08 
3.05 
3.05 

2.80 

2.75 

2.75 

2.70 

2.70 

2.70! 

2.73 

2.70 

2.70 

2.70  1 

2.70 

2.70 

2.70  1 

2.68 

2. 

18. 

3 

19 

3.30 

4 

20 

3.25 

5 

21 

3.80 
3.25 
3.25 
3.20 
3.15 
3.35 
3.70 
8.70 

(«) 
8.56 
3.53 

6 

I22 

7 

23 

8 

24 

9 

25 

10 

26 

27 

!,«> 

11 

12 

28 1 

13 

29 

14 

30 

15 

31 

16 

' 

a  Missing. 

Rating  table  for  Wapsipinicon  River  at  Stone  City,  Iowa,  from  August  19  to 

December  SI,  1903, 


height. 

11 
Discharge. 

Gage 
height. 

Discharge.  || 

r 

Second-feet.\ 

heigil 

1 
Discharge. 

Gaffe 

height. 

Discharge. 

Feet. 

Second-feet. ^\ 

Feet. 

Feet. 

Second-feet! 

Feet. 

Second-fe^t. 

1.5 

79     1 

2.4 

214     || 
234    1 

3.3 

451     1 

4.2 

887 

1.6 

90 

2.5 

8.4 

487    1 

4.3 

886 

1.7 

102 
115 

2.6 

255     i 

8.5 

525     1 

4.4 

936 

1.8 

2.7 

277     1 

3.6 

565     1 

4.5 

987 

1.9 

129     ' 

2.8 

301 

3.7 

607     1 

4.6 

l,a39     ! 

2.0 

144 

2.9 

327     '1 

8.8 

651     , 

4.8 

1,146 

2.1 

160 

3.0 

355 

3.9 

696     1 

5.0 

1,255 

2.2 

195     ' 

3.1 

385 

4.0 

742     1 

5. 2 

1,365     1 

2.3 

3.2 

417 

4.1 

789    1 

I      2, 
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Estimated  monthly  discharge  of  Wapsipinicon  River  at  Stone  City^  lotta,  for 
[Drainage  area,  1,808  square  miles.] 


Honih. 


AngHMft  19-31  o 

September 

October*. 

November  <? ... 
December  1-12 


Discharge  in  seoond-feet. 


Rnn-off. 


I 


T 


'  Second-feet 


Maximnm.  |  Minimum.  '     Mean.       per  satiare  ,  ^^^^ 


1,089 
742 
885 
277 


401 
525 
370 
277 
115 


488 
664 
509 
806 
187 


0.87 
.51 
.89 
.23 
.14 


I 


0.18 
.57 
.45 
.26 
.06 


«  August  29  estimated. 


b  October  2S  estimated. 


<^  November  1  estimated. 


msCELLiANEOUS  MRA8UREMSNT  IN  THE  WAPSIPINICON  RTVEB  DRAIN- 
AGE BASm. 

At  Independence  in  Jnly  the  stream  was  found  to  have  a  discharge 
of  2,423  second-feet. 

IOWA  KIVER  DRAINAGE  BASIN. 

Iowa  River  rises  in  the  north-centrai  part  of  Iowa,  flows  in  a  south- 
easterly direction,  and  joins  Mississippi  River  about  30  miles  above 
Burlington.  Its  chief  tributary  is  Cedar  River,  which  rises  in  Minne- 
sota and  flows  into  the  Iowa  about  50  miles  above  the  latter's  mouth. 

The  total  drainage  area  of  Iowa  River  is  12,412  square  miles,  4,469 
square  miles  of  this  being  tributary  to  it  above  its  junction  with 
Cedar  River  at  Columbus  Junction.  Its  drainage  areas  at  Marshall- 
town^and  Iowa  City  are,  respectively,  1,463  and  3,317  square  miles. 
Cedar  River  drains  7,597  square  miles  above  its  union  with  Iowa 
River,  and  6,317  square  miles  at  Cedar  Rapids. 

The  chief  power  plants  in  the  Iowa  drainage  basin  are  at  Iowa  City, 
Marshalltown,  Cedar  Rapids,  and  Waterloo.  From  the  standpoint 
of  power  development  the  Iowa  River  system  is  important. 

During  1903  stations  have  been  maintained  on  Cedar  River  at  Cedar 
Rapids,  Iowa,  and  on  Iowa  River  at  Iowa  City  and  Marshalltown, 
Iowa. 

CEDAR  RIVER  AT  CEDAR  RAPIDS,  IOWA. 

This  station  was  established  October  26,  1902,  by  K.  C.  Kastberg, 
assisted  by  J.  C.  Stevens.  It  is  located  near  the  city  gas  works  and 
near  the  plant  of  the  Iowa  Windmill  and  Pump  Company.  The  gage 
is  an  inclined  4  by  6  inch  timber,  graduated  to  read  to  vertical  tenths 
and  half -tenths  feet.  It  is  fastened  to  the  right  bank  by  posts  set  in 
the  ground.  It  is  read  twice  each  day  by  R.  S.  Toogood.  Discharge 
measurements  were  made  during  1903  from  a  cable  and  car  at  a  point 
just  above  the  gage.     The  points  of  measurement  are  marked  by  a 
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tag  wire.  Discharge  measurements  have  been  made  since  1903  at  the 
First  Avenue  Bridge  about  one-half  mile  upstream  from  the  gage.  At 
low  stages  the  discharge  can  be  measured  by  wading  at  the  cable - 
The  initial  point  for  soundings  at  the  cable  is  the  foot  of  the  pole  sup- 
porting the  cable  on  the  right  bank  of  the  river.  The  channel  is 
straight  for  80C  feet  above  and  below  the  cable.  The  right  bank  is 
high  and  will  overflow  only  at  extreme  stages.  The  left  bank  is  an 
earth  embankment  and  will  overflow.  The  bed  of  the  stream  is  rocky 
and  permanent.  At  the  cable  the  cross  section  is  regular  and  the 
channel  is  about  400  feet  wide. 

Bench  mark  No.  1  is  a  city  bench  mark  at  Williams  &  Huntings  office, 
on  the  north  corner  of  Fifth  avenue  and  West  First  street.  It  is 
marked  by  a  triangle  on  the  stone  just  north, of  the  first  iron  post 
from  the  corner  of  the  building.  Its  elevation  above  sea  level,  as 
determined  by  the  city  of  Cedar  Rapids  from  levels  of  the  North- 
western Railroad,  is  746.6  feet.  Its  elevation  above  the  zero  of  the 
gage  is  23.57  feet.  Bench  mark  No.  2  is  a  bolt  driven  into  the 
masonry  foundation  of  the  east  face  of  the  Iowa  Windmill  and  Pump 
Company's  building  on  the  west  bank  of  the  river  just  north  of 
Seventh  avenue.  Its  elevation  is  740.05  feet  above  sea  level  and  17.02 
feet  above  the  zero  of  the  gage. 

At  the  First  Avenue  Bridge  the  channel  has  a  rock  bottom  and  a 
straight  course,  both  above  and  below,  for  several  hundred  feet.  It  is 
divided  into  five  parts  by  the  5-span  Pratt  truss  bridge,  its  length 
from  abutment  to  abutment  being  714  feet.  The  current  is  strong 
and  direct.  The  initial  point  for  soundings  is  the  inner  upstream 
face  of  the  left  abutment,  the  measurements  being  taken  from  the 
upstream  side  of  the  bridge. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  1903. 


Date. 


March  21 

April  25 

May  10 

June  5 

July8 

Do 

Atignst  18 

September  15. 
October  14  _.. 
November  14  _ 
December  18  . 


Hydrographer. 


K.  C.  Kastberg 

do 

do 

F.W.Hanna  _. 

do 

E.C.Mnrphy.. 
F.W.Hanna  .. 

do    

do 

do 

do 


Ga^e 
leiffnt. 


heiffl 


Diacharge.  • 


Feet, 

Second-feet. 

5.75 

9,495 

4.65 

5,300 

4.50 

5,081 

7.20 

15,090 

8.95 

3,018 

3.95 

2,939 

4.10 

3,647 

4.80 

5,913 

5.00 

6,377 

3.60 

2,088 

«3.60 

1,150 

aQage  affected  by  ice;  river  i»rtly  frozen  over. 
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Mean  daUy  gage  height ,  in  feet ^  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  mtS, 


Day. 


Jan.   Feb.   Har.  Apr. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9- 
10. 
U. 
12. 
13. 
14. 
L>. 
K. 
17. 
1«. 
19. 
30. 

a. 
e. 

3. 
£4. 
S. 

as. 

27. 
28. 
9. 
». 
31. 


(») 
(«) 
(°) 
(•*) 
(°) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(») 
(«) 
(«) 
(a) 
(«) 
(«) 
(«) 
(«) 
(«) 
(») 
(°) 
(«) 
(") 
(«) 
(«) 
(«) 
C) 
(«) 
(«) 


(«) 
(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 


|a8.75 

Ia8.65 
|a3.60 
^.40 

<iaa5 

'i3.40 
8.85 
3.20 

ai5 

3.25 
3.80 
4.80 
4.85 


4.80 
4.90 
5.86 
5.70 
5.86 
5.75 
6.00 
6.80 
5.56 
5.55 
5.96 
6.10 
6.15 
6.25 
6.20 
6.10 
6.00 
5.90 
5.  TO 
5.75 
6.75 
5.70 
5.85 
5.90 
5.70 
5.45 
5.85 
6.85 
5.80 
5.80 
5.86 


5.80 
5.25 
6.25 
5.20 
5.20 
5.20 
6.15 
4.05 
4.80 
4.70 
4.80 
5.10 
5.80 
5.55 
5.90 
6.20 
6.85 
6.40 
5.00 
5.86 
5.05. 
4.90 
4.75 
4.TO 
4.65 
4.66 
4.45 
4.40 
4.85 
4.40 


May.  j  June.  IJuly. 


4.85 
4.35 
4.45 
4.70 
4.75 
4.85 
4.06 
4.85 
4.70 
4.50 
4.40 
4.85 
4.60 
4.90 
5.06 
5.45 
6.00 
6.80 
6.10 
5.60 
5.25 
5.10 
5.25 
5.25 
5.10 
5.20 
5.56 
5.28 
0.06 
14.36 
16.66 


14.03 
11.  TO 
0.88 
8.06 
7.20 
6.68 
6.20 
6.95 
5.65 
5.40 
5.18 
5.06 
4.83 
4.70 
4.68 
4.48 
4.85 
4.30 
4.28 
4.13 
4.10 
4.28 
4.45 
4.28 
4.13 
4.08 
8.98 
8.90 
3.88 
3.85 


I  4.08  I  4.83  I 


I  3.85 

i  4.10 

4.08 

4.28 

4.20 

4.10 

4.00 

3.00 

4.00 

4.50 

5.80 

6.46 

6.82 

I  7.15 

:  7.06 

I  6.40 

6.72 

i  6.TO 

\  6.00 

I  5.90 

5.80 

5.  TO 

5.50 

5.20 

4.90 

4.60 

4.40 

4.80 

4.20 

4.40 

4.80 


Aug.'SeptI  Oct.   Nov.'  D««. 


4.40 
4.80 
4.83 

4. 88 

'5.10! 

15.63' 

'  5.83  I 

I  6.05! 

'  7.30  j 

i  6.60  I 

I  5.00  J 

j  5.20  ' 

4.80  I 

4.60  ' 

4.40 

4.80 

4.20 

4.10 

4.10 

4.00 

8.90 

3.00 

3.90 

3.80 

3.80 

a80 

3.90 

8.00 

4.10 

4.25 

4.60 


4.80 
4.90 
4.00 
4.80 
4.60 
4.50 
4.80 
4.40 
4.00 
4.70 
1.60 
4.40 
4.35 
4.43 
4.75 
4.88 
5.06 
5.48 
5.85 
6.85 
6.40 
5.70 
5.80 
5.00 
4.78 
4.63 
4.50 
4.43 
4.33 
4.28 


4.25 
4.23 
4.19 
4.20 
4.15 
4.18 
4.88 
4.48 
4.58 
4.80 
5.00 
5.10 
5.06 
4.98 
4.80 
4.66 
4.63 
4.40 
4.38 
4.88 
4.30 
4.25 
4.18 
4.10 
4.10 
4.00 
3.96 
8.00 
8.88 
3.85 
3.80 


8.M5  ; 
a80  ' 
3.80 
8.75  I 
a75 
8.75  , 
3.70  I 
aTO  , 
aTO 

a65  j 
a63 
a6o 
a  00 
aoo 
a  60 
a  00 
i  a45 
a  35 
a  15 
a  06 
a  so 


a  80 
afio 
a  45 
a  40 
a  85 
a85 
a  25 
a  80 
4.20 


aoo 
a  60 
ass 
a  50 
a  35 
a  20 
a  25 
ass 
a  15 
a  25 
a  15 
a  45 
a  80 
aoo 
aoo 
a  60 
a  40 
aTO 
a  40 
a  80 
a  20 
a  10 
a  80 
a  40 
a  40 
aoo 
a  70 
aoo 
a  70 
aoo 
a  50 


a  Biver  frozen. 


Bating  table  for  Cedar  River  at  Cedar  Rapids,  Iowa,  from  February  ^£  to  Decem- 
ber SI,  190S. 


\  hJ^. 

Diacharge. 

Oage 
height. 

Discharge. 

he^t. 

Discharge. 

!    Oa^ 

height. 

Di  charge. 

F^. 

Second-feet. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1     3.2 

1,110 

4.0 

8,250 

4.8 

5,880 

5.6 

8,780 

3.3 

1,326 

4.1 

3,550 

4.9 

6,190 

5.7 

9,110 

3.4 

1,560 

4.2 

8,855 

5.0 

6,550 

1      5.8 

9,490 

3.5 

1,815 

4.8 

4,165 

5.1 

6,910 

5.9 

9,870 

3.6 

2,090 

4.  A 

4,480 

5.2 

7,270 

6.0 

10,250 

1     3.7 

2,370 

4.5 

4,800 

5.8 

7,630 

•  6.1 

10,650 

3.8 

2,660 

4.6 

5,140 

5.4 

7,990 

3.9 

2,950 

4.7 

5,480 

5.5 

8,350 

Tangent  at  6  feet  gage  height;  differences  above  this  point,  400  per  tenth;  ax>- 
prozimate  above  and  below  3.6  and  7.2  feet  gage  heights. 
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Estimated  monthly  discharge  of  Cedar  River  at  Cedar  Rapids,  lowa^for  10<)S^ 
[Drainage  area,  6,317  sqnare  miles.] 


Month 


February  2^-28  « 

March 

April 

May 

June 

Jnly 

Angust 

September 

October 

November 

December 


Discharge  in  second-feet. 


Maximum. 

MlTlilTITITn- 

5,310 

1,005 

11,250 

5,830 

11,850 

4,320 

52,450 

4,320 

42,450 

2,805 

14,850 

2,805 

15,450 

2,660 

11,850 

4,165 

6,910 

2,660 

3,855 

795 

2,950 

900 

Bnn-off. 


Mean. 


2,224 
9,063 
7,079 
9,909 
9,153 
6,987 
5,495 
6,143 
4,409 
2,070 
1,700 


Second-feet 
per  sonare 


0.35 

1.43 

1.12 

1.57 

1.45 

1.11 

.87 

.97 

.70 

.83 

.27 


Deptb  in 
inches. 


0.09 

1.65 

1.25 

1.81 

1.62 

1.28 

1.00 

1.08 

.81 

.37 

.31 


a  Frozen  to  Pebmary  21. 
IOWA  RIVER  AT  IOWA   CITY,  IOWA. 

This  station  was  established  June  11,  1903,  by  F.  W.  Hanna.  At 
that  time  a  chain  gage  was  Installed  on  the  county  bridge  directly 
west  of  the  State  University  gi'ounds.  On  September  15,  1903,  the 
standard  boxed  chain  gage  was  substituted  for  the  gage  which  was 
first  established  and  made  to  read  the  same,  with  the  same  length  of 
chain  from  the  end  of  the  weight  to  the  marker.  This  length  is  24.43 
feet.  The  gage  is  read  twice  each  day  by  Arthur  G.  Smith.  Dis- 
charge measurements  are  made  from  the  upstream  side  of  the  two- 
span  highway  bridge  at  the  foot  of  Burlington  street,  about  1,000  feet 
below  the  bridge  at  which  the  gage  is  located.  The  initial  point  for 
soundings  is  the  inner  face  of  the  right  abutment,  located  at  the  west 
end  of  the  bridge,  and  is  marked  zero  on  the  bridge  floor.  The  bridge 
is  not  quite  at  right  angles  with  the  direction  of  the  current.  The 
channel  is  straight  for  about  1,600  feet  above  and  below  the  station. 
The  channel  is  316  feet  wide  between  abutments,  and  is  broken  by 
one  pier.  The  bed  of  the  stream  is  of  soft  material,  except  near  the 
bridge  pier,  and  is  slightly  shifting.  The  right  bank  is  high  and 
somewhat  rocky  and  not  liable  to  overflow.  The  left  bank  does  not 
overflow,  owing  ,to  tlie  road  embankment.  Both  banks  are  covered 
with  willows  above  ordinary  high-water  mark,  which  will  interfere 
with  flood  measurements.  Bench  mark  No.  1  is  a  nail  driven  into  the 
base  of  an  elm  tree  16  feet  northwest  of  the  bridge  at  which  the  gage 
is  located.     Its  elevation  above  gage  datum  is  18.96  feet,  and  above 
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the  Iowa  City  datum  is  61.01  feet.  Bench  mark  No.  2  \h  on  the  top 
8U>ne  jnst  north  of  and  against  the  northwest  railing  post  of  the 
bridge  at  which  the  gage  is  located.  Its  elevation  above  gage  datum 
is  22.67  feet,  and  above  the  city  datum  is  64.72  feet.  The  city  bench 
mark  used  for  reference  is  on  the  north  side  of  the  base  of  a  maple 
tree,  one  block  east  and  one  block  and  40  feet  south  of  the  bridge  at 
which  the  gage  is  located.  The  elevation  of  this  bench  mark  is  22.53 
feet  above  gage  datum,  64.58  feet  above  the  city  datum,  and  671.92 
feet  above  sea  level.  The  elevation  above  sea  level  was  obtained  from 
the  levels  of  the  Chicago,  Rock  Island  and  Pacific  Railroa<l.  The 
bottom  of  the  top  hand  rail,  just  above  the  pulley  center,  has  an 
elevation  of  26.73  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Di9charge  measurements  of  Iowa  River  at  Iowa  City,  Iowa,  in  190S. 


Date. 


JTiiie2 F.  W.  Hanna.. 

.Time  12 do 

Jnly9 E.  C.  Murphy  . 

AngnatSO _ F.  W.  Hanna . 

September  15 ' do 

October  13 1 do 

NoTember  14_ -do _ . . 

December  18. do* 


Hydroflrrapher. 


hrfSK.     lO'-l-n.e. 


Feet. 

Second-feet. 

13.95 

18,299 

6.95 

7,226 

1.87 

1,816 

.31 

707 

2.40 

2,481 

.95 

1,215 

-  .20 

501 

-1.06 

279 

Mean  daily  gage  height,  in  feet ,  of  Iowa  River  at  Iowa  City^  loira,  for  1903. 


H.. 
9.. 

in.. 
11.. 
li.. 
13.. 

u.. 

15.. 
18.. 


Day. 


June. 

July. 

Aug. 

12.70 

1.20 

1.40 

U.OO 

1.15 

3.75 

14.65 

1.25 

2.55 

13.80 

1.65 

1.90 

12.75 

1.80 

1.90 

11.00 

2.20 

2.80 

10.65 

2,50 

2.65 

9.90 

2.30 

2.15 

9.25 

1.80 

1.85 

8.55 

2.10 

1.45 

7.75 

2.20 

1.20 

7.55 

1.80 

1.10 

6.20 

2.70 

1.00 

5.10 

8.10 

.86 

4.ao 

3.00 

.65 

8.65 

3.00 

.50 

Sept. 


I 


1.80 

1.20 

1.00 

.90 

.80 

.80 

.60 

.60 

1.00 

2.40 

2.30 

2.20 

3.10 

2.80 

2.40 

1.90 


>;t. 

Nov. 

0.90 

0.15 

.85 

.25 

1.20 

.50 

1.15 

.40 

LOO 

.30 

.80 

.20 

1.95 

.20 

1.30 

.15 

1.10 

.05 

1.35 

.10 

1.25 

.10 

1.10 

.06 

1.00 

.00 

1.00 

.00 

l.(J5 

-.15 

1.10 

-.26 

Dec. 

-0.45 

-  .36 

-  .56 

-  .40 

-  .35 
"-1.20 

-1.46 
-1.45 
-1.30 
-1.15 
-1.10 
-1.00 
-1.00 
-1.00 

-  .96 

-  .95 


oMeaBurements  to  top  of  ice. 
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Mean  daily  gage  height ,  in  feet,  of  Iowa  River  at  Iowa  Citj/j  lovoa^  etc. — Cont'd. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

17 

8.80 
2.95 
2.65 
2.40 
2.80 
2.20 
2.90 
2.45 
2.45 
2.10 
1.85 
1.65 
1.50 
1.85 

8.80 
8.60 
8.20 
8.«) 
8.60 
8.60 
8.60 
8.80 
2.90 
8.10 
2.20 
1.90 
1.70 
1.60 
1.50 

.45 
.45 

.40 

.85 

.20 

.10 

.10 

.00 

.20 

.40 

.40 

.60 

1.10 

1.60 

1.40 

1.60 

1.60 

1.30 

1.40 

1.60 

1.60 

1.40 

1.40 

1.30 

1.20 

1.05 

.95 

.90 

.86 

1.20 
1.06 
.96 
.95 
.85 
.65 
.55 
.40 
.45 
.45 
.40 
.25 
.25 
.25 
.30 

(«) 

-.50 

-.45 

-.66 

-.65 

-.45 

-.55 

-.25 

-.25 

-.45 

-.40 

-.60 

-.20 

-.15 

-1.00 

18 

-1.06 

19 

20 

-1.10 
-l.SO 

21 

-1.30 

22 

-1.40 

28 

-1.50 

24 

-1.55 

25 

— i.eo 

28 

27 

-1.05 
-1.70 

28 

-1.75 

29 

80 

81  

-1.80 
-l.«6 
-1.90 

a  Missing. 
Rating  table  for  Iowa  River  at  Iowa  City,  Iowa,  from  June  1  to  December  31, 1903. 


height. 

Discharge. 

Oage 
hei^t. 

Discharge. 

Gage 
he^t. 

Discharge. 

height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

-1.9 

185 

-0.3 

488 

1.6 

1,685 

7.5 

8,460 

-1.8 

195 

—  .2 

467 

1.8 

1,815 

8.0 

9,160 

-1.7 

205 

~  .1 

509 

2.0 

1,995 

8.5 

9,885 

-1.6 

217 

.0 

557 

2.2 

2,175 

9.0 

10,610 

1     -1.5 

229 

.1 

609 

2.4 

2,855 

9.5 

11,860 

-1.4 

242 

.2 

668 

2.6 

2,540 

10.0 

12,110 

-1.3 

256 

.8 

719 

2.8 

2,740 

10.5 

12,860 

-1.2 

270 

.4 

779 

8.0 

2,940 

11.0 

13,610 

-1.1 

284 

.5 

889 

8.5 

8,460 

11.5 

14,410 

-1.0 

298 

.6 

908 

4.0 

4,010 

12.0 

15,210 

-  .9 

814 

.7 

967 

4.5 

4,585 

12.5 

16,010 

-  .8 

880 

.8 

1,085 

5.0 

5,160 

13.0 

16,810 

-  .7 

847 

.9 

1,105 

5.5 

5,785 

18.5 

17,610 

-  .6 

365 

1.0 

1,175 

6.0 

6,410 

14.0 

18,410 

-  .5 

885 

1.2 

1,815 

6.5 

7,085 

14.5 

19,210 

-  .4 

407 

1.4 

1,475 

7.0 

7,760 

15.0 

20,010 

aoTT.j 
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Eatimated  monthly  discharge  of  Iowa  River  at  Iowa  City  for  190S, 
[Diuinac^  lurea,  8,817  square  miles.] 


Diacharge  in  seoond-feet. 


Month. 


June 

July 

An^Qst 

September 

October 

Kovember« 

Deoember  1-5  * . 


Bun  off, 

I" 
Seoond-feet 


per  Muare 
mile. 


.20 
.74 
.40 
.46 
.83 
.16 
.12 


Depth  in 
inches. 


2.45 
.85 
.46 
.1 
.88 
.18 
.02 


t»  November  17,  estimated. 


^Frosen  Deoember  d-31. 


IOWA  RIVER  AT  MARSHALLTOWN,   IOWA. 

This  station  was  established  October  23,  1902,  by  K.  C.  Kastberg, 
assisted  by  J.  C.  Stevens.  It  is  located  at  the  highway  bridge  50  feet 
'  above  a  flour-mill  dam  and  a  short  distance  above  the  city  water- 
works. The  gage  is  a  vertical  2  by  6  inch  pine  board  attached  to  the 
piling  under  the  south  end  of  the  highway  bridge.  The  station  was 
discontinued  August  1,  1903.  Up  to  this  time  the  gage  was  read 
once  each  day  by  George  G.  Bassett.  •  Discharge  measurements  were 
made  from  the  downstream  side  of  the  bridge  to  which  the  gage  is 
attached.  The  initial  i>oint  for  soundings  was  taken  at  the  piling  to 
which  the  gage  is  fastened  at  the  south  end  of  the  bridge.  The  chan- 
nel makes  an  abrupt  bend  immediately  above  the  bridge,  and  about 
50  feet  below  the  bridge  the  power  dam  of  the  flour  mill  is  located, 
with  about  8  feet  fall.  The  current  has  a  moderate  velocity  at  ordi- 
nary stages.  The  right  bank  is  high  and  will  not  overflow.  The  left 
bank  overflows  at  high  stages.  There  is  but  one  channel.  The  bench 
mark  is  a  bolt  head  in  the  north  rim  of  the  top  of  the  tubular  iron 
pier  under  the  southeast  batter  post  of  the  bridge.  Its  elevation  is 
11.19  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Iowa  River  at  Marshalltown,  Iowa,  in  1903, 


Date. 


Hydrographer . 


Qai 


Discharge. 


March? 

March  23 :. 

April  24 

Jxiiie4 


K.  C.  Kastberg . 

do _..- 

do 

F.  W.  Hanna... 


Feet. 

Second-feet, 

3.05 

1,825 

3.40 

1,964 

2.80 

1,150 

5.45 

4,790 
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Mean  daily  gage  height,  in  feet,  of  Iowa  River  at  Marshalltown,  lotpa,  for  1903. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


An^. 


2. 
3. 
4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12.. 
13. 
14. 
15, 
16. 
17. 
18. 
19.. 

an. 

21. 


24. 
25. 

28. 
27. 
28. 
29. 
30. 
81. 


(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
1.40 
1.70 
1.80 
1.80 
2.75 
%.25 


4.26 
3.15 
2.85 
2.90 
2.80 
2.75 
3.00 
3.55 
3.55 
3.66 
3.80 
4.05 
4.25 
4.25 
4.00 
8.75 
3.60 
3.60 
3.00 
3.80 
3.60 
3.55 
8.40 
3.25 
2.95 
2.95 
a35 
3.65 
8.45 
3.30 
3.20 


3.10 
3.15 
3.25 
3.10 
3.10 
2.95 
2.90 
2.80 
2.60 
2.60 
2.65 
3.20 
3.80 
4.10 
4.15 
8.85 
3.50 
3.20 
3.05 
3.00 
3.05 
2.95 
2.90 
2.85 
2.70 
2.66 
2.50 
2.40 
2.35 
2.40 


2.60 
2.60 
2.60 
2.60 
2.50 
2.80 
2.65 
2.50 
2.35 
2.45 
2.35 
2.50 
3.05 
3.70 
4.15 
4.25 
4.15 
3.85 
3.00 
3.80 
3.05 
3.15 
3.96 
3.70 
3.50 
4.10 
5.80 
6.65 
6.75 
6.75 
6.75 


6.40 
5.90 
5.65 
5.45 
5.30 
4.80 
4.75 
4.60 
3.86 
3.55 
,3.30 
3.10 
2.96 
2.90 
2.66 
2.60 
2.40 
2.30 
2.30 
2.25 
2.30 
2.20 
2.10 
2.05 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 


3.10 
2,70 
3.20 
3.00 
2.60 
2.20 
2.20 
2.10 
2.06 
2.20 
3.60 
4.15 
4.30 
3.96 
3.46 
3.00 
2.75 
4.55 
4.00 
3.65 
3.65 
3.80 
3.00 
2.70 
2.50 
2.40 
2.20 
2.30 
2.45 
2.30 
2.20 


2.1C 
3.75 

2.55 
l.W 

i.9i: 

2.3C 
2.55 

2.15 


«  River  frozen. 
DE8  MOINES  RIVER  DRATN^AGE  BASIN. 

Des  Moines  River  rises  in  the  southern  part  of  Minnesota  and  flows 
south  and  southeast,  entering  the  Mississippi  near  Keokuk,  Iowa.  Its 
princii^al  tributary  is  Raccoon  River,  which  enters  the  Des  Moines  at 
the  city  of  Des  Moines.  Des  Moines  River  is  the  largest  river  of  Iowa 
and  affords  numerous  good  opportunities  for  the  development  of  water 
power.  As  it  drains  a  large  area,  it  is  a  natural  recipient  of  the  sew- 
age of  many  towns.  The  United  States  Geological  Survey  maintained 
stations  for  a  short  time  at  Des  Moines  on  Des  Moines  and  Raccoon 
rivers.  These  were  after  a  time  discontinued  and  a  permanent  sta- 
tion was  established  at  Keosauqua,  Iowa. 

The  total  drainage  area  of  Des  Moines  River  is  14,717  square  miles. 
Its  drainage  above  the  mouth  of  Raccoon  River  is  6,462  square  miles, 
while  that  of  the  Raccoon  at  its  confluence  with  the  Des  Moines  is 
3,677  square  miles. 

During  1903  stations  were  maintained  in  Des  Moines  River  drain- 
age basin  on  Des  Moines  River  at  Keosauqua,  Iowa,  and  at  Des  Moines, 
Iowa,  and  on  Raccoon  River  at  Des  Moines,  Iowa. 
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DK8  MOINES  RIVER  AT  KEOSAUQUA,  IOWA. 

This  station  was  established  May  30,  1903,  by  F.  W.  Hanna.     It  is 

located  at  the  county  bridge  one- fourth  mile  above  the  old  dam  site  and 

Government  locks.     The  standard  chain  gage  has  the  zero  of  its  scale 

1  foot  to  the  left  of  the  sixth  strut  from  the  right  end  of  the  second 

span  from  the  right  end  of  the  bridge.     The  length  of  the  chain  from 

the  end  of  the  weight  to  the  marker  is  36.80  feet.     The  gage  is  read 

twice  each  day  by  Oscar  McCrary.    Discharge  measui*ements  are  made 

from  the  downstream  side  of  the  four-span  bowstring  truss  bridge, 

to  which  the  gage  is  attached.     The  initial  point  for  soundings  is 

marked  zero  on  the  hand  rail  on  the  left  bank.     This  is  the  edge  of 

the  west  abutment.     The  channel  is  straight  for  1,000  feet  above 

and  below  the  station  and  has  a  width  between  abutments  of  014 

feet,  broken  by  3  piers.     The  right  bank  is  high  and  rocky  and  is 

not  subject  to  overflow;  the  low  alluvial  bank  on  the  left  side  is  sub- 

jeiti  to  overflow  at  extremely  high  stages.     The  bed  of  the  stream  is 

regular  in  shape  and  is  composed  of  sand  and  gravel  on  the  left  and 

of  rock  on  the  right  side.     A  slight  shifting  of  the  sand  occurs  at 

flood  stages.     Bench  mark  No.  1  is  a  cross  on  the  bridge-seat  stone 

at  the  northeast  corner  of  the  bridge.     Its  elevation  above  gage  datum 

is  30.11  feet,  and  above  sea  level  is  618  feet,  as  determined  from  the 

Iowa  State  geological  survey  bench  mark  in  front  of  the  Keosauqua 

railroad  station.     Bench  mark  No.  2  is  located  on  a  rock  cliff  on  the 

right  bank  of  the  river  south  of  the  road  leading  across  the  highway 

bridge  and  at  a  distance  of  120  feet  from  the  east  end  of  the  bridge. 

It  consists  of  a  notch  chiseled  into  the  ledge  of  rock.     Its  elevation 

above  gage  datum  is  36.25  feet.     A  third  bench  mark  is  located  on  the 

top  of  the  guard  rail,  2  feet  east  of  the  zero  of  the  gage.     Its  elevation 

is  30.60  feet  above  gage  datum. 

The  observations  at  this  station  have  been  made  under  the  direction 
of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Des  Moines  River  at  Keosauqua,  Imva,  in  190S. 


Date.  Hydrographer.  !     jj^^f,®         Discharge. 


May30 F.  W.  Hanna 15.70 

Jtinell do _ j        10.68 

July  10  ....:... E.  C.  Murphy !  3.73 


Feet.        '  Second-feet. 

50,803 

85, 388 

8,111 

5,146 


Angii8t24 F.  W.  Hanna  ._ _. I  2.60 

.September  19. ' do ,_.|  5. 16  !        13,920 

'  9,564 


October  17 _do 4.00 

Kovember20._ do      .     .    _   ..'  1.80 

December  12- do i  .68 


2,894 
1,455 
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Mean  daily  gage  height,  in  feet,  of  Des  Moines  River  at  Keosauqua,  Iowa,  for  190S, 


Day. 

May. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Not. 

Dec. 

1 

27.70 
27.10 
24.86 
21.70 
19.96 
17.90 
16.00 
14.00 
12,75 
12.00 
10.60 
10.00 
8.86 
7.15 
6.46 
6.86 
6.80 
4.90 
4.80 
6.80 
6.80 
6.76 
7.06 
7.15 
6.90 
6.86. 
5.80 
5.10 
6.00 
4.45 

4.05 
8.75 
8.80 
6.16 
5.50 
5.60 
6.10 
4.60 
4.20 
3.90 
8.90 
4.00 
4.00 
6.60 
6.10 
6.10 
6.70 
5.80 
5.00 
5.10 
5.70 
6.20 
6.80 
6.20 
5.40 
4.70 
4.30 
4.00 
8.80 
8.70 
4.20 

4.80 
8.85 
8.90 
3.80 
3.86 
4.85 
4.90 
6.36 
4.90 
4.60 
4.30 
4.60 
4.80 
4.00 

aoo 

8.70 
8.70 
4.00 
4.30 
4.40 
4.80 
4.00 
2.90 
2.60 
2.40 
2.20 
3.00 
6.30 
8.10 
9.70 
10.20 

9.00 
7.60 
5.10 
3.90 
8.00 
3.20 
3.00 
2.90 
4.10 
7.40 
7.80 
6.00 
6.00 
4.60 
4.00 
4.70 
6.20 
6.40 
6.20 
6.20 
6.60 
5.80 
6.00 
6.20 
6.20 
6.00 
5.70 
6.30 
6.90 
4.60 

4.86 
6.66 
5.25 
6.06 
4.40 
4.15 
6.00 
5.06 
4.46 
4.80 
4.85 
4.55 
4.10 
8.85 
3.70 
8.96 
4.00 
3.85 
3.75 
3.66 
3.55 
3.40 
3.25 
8.10 
&06 
2.95 
2.90 
2.80 
2.80 
2.70 
2.66 

2.00 
2.60 
2.50 
2.50 
2.60 
2.50 
2.50 
2.40 
2.30 
2.80 
2.30 
2.25 
2.10 
2.10 
2.10 
2.00 
2.00 
L95 
L90 
1.65 
1.40 
1.60 
1.50 
1.50 
1.60 
1.60 
1.40 
1.60 
1.50 
1.50 

1.51) 

2         . 

1.40 

8 

i.gri 

4 

1.10 

5 

.fi.> 

6 

.m 

7 

.«) 

8 

.70 

9 

.ai 

10 

.50 

11 

.60 

12 

.50 

18 

..w 

14 

.50 

16 

.50 

16 

.Si» 

17 

.so 

18 

.50 

19 

.5i> 

20 

.OD 

21 

.65 

22 

.a) 

23 

..» 

24 

.H\ 

25 

.45 

26 

.45 

27 

.40 

28 

.40 

29 

12.10 
15.86 
22.90 

.40 

80 

..S5 

81 

.36 

Rating  table  for  Des  Moines  River  at  Keosaugua,  Iowa,  fram  May  29  to  December 

SI,  1903. 


heigil 

Discharge. ' 

heigfft. 

Discharge. 

Gage 

height. 

Discharge. 

h<S^. 

Discharge.' 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. ; 

0.0 

1,030 

1.3 

2,200 

2.6 

5,060 

3.9 

9,140    1 

.1 

1,060 

1.4 

2,360 

2.7 

5,340 

4.0 

9,490    ; 

.2 

1,100 

1.5 

2,530 

2.8 

5,680 

4.1 

9,840 

.8 

1,150    1 

1.6 

2,710 

2.9 

5,920 

4.2 

10,200    - 

.4 

1,210    1 

1.7 

2,900 

3.0 

6,220 

4.8 

10,560 

.5 

1,280 

1.8 

3,100 

3.1 

6,520 

4.4 

10,930 

.6 

1,360    ' 

1.9 

8,310    , 

3.2 

6,830 

4.5  . 

11,300 

.7 

1,4.50 

2.0 

8,530 

3.3 

7,150 

4.6 

11,670 

.8 

1,550 

2.1 

3,760 

3.4 

7,470 

4.7 

12,040 

.9 

1,660 

2.2 

4,000 

3.5 

7,800 

4.8 

12,410 

1.0 

1,780 

2.3 

4,250 

3.6 

8, 130 

5.0 

13,150 

1.1 

1,910 

2.4 

4,510 

3.7 

8,460 

1.2 

2,050 

.       2.5 

4,780 

3.8 

8,800 

Tangent  above  4.4  feet  gage  height.    Differences  above  this  point,  370  per  tenth. 
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Eaiimated  monthly  diacharge  of  Des  Moines  River  at  Keosauqua^  Joira,  for  2903. 
[Drainage  area,  14,281  aqtiare  inil«a.] 


Month. 


May2»^l 

June 

July- 

August 

September 

October.. 

November 

December  1^  ^ . 


Diflchargie  in  aaoond-f eat. 


Maxlmnm. 


79,880 
»7,140 
17,960 
32,890 
27,950 
16,480 
5,060 
2,530 


Minlmnni. 


89,420 
11,116 
8,460 
4,000 
5,920 
6,200 
2,360 
1,405 


Mean. 


56,748 
84,425 
12,785 

11,584 

14,318 

9,445 

8,608 

2,081 


Bnn-off. 


Beoond- 

feetper 

sqnare 

mile. 


8.97 
2.41 
.89 
.81 
1.00 
.66 
.25 
.15 


Depth  in 
inches. 


0.44 

2.69 

1.08 

.98 

1.12 
.76 
.28 
.03 


aRfyer  frozen  December  6-81. 
DES  MOINES  BIVEB  AT  DES  MOINES,  IOWA. 

Tbis  station  was  established  October  2,  1902,  by  K.  C.  Kastberg, 
assisted  by  J.  C.  Stevens.  It  was  discontinued  August  1, 1903.  The 
station  was  located  at  the  Walnut  Street  Bridge,  one-fourth  mile  below 
the  Edison  Power  and  Light  Company's  dam  and  one-fourth  mile 
above  the  forks  of  Des  Moines  and  Raccoon  rivers.  ThetJnited  States 
Weather  Bureau  gage  is  a  2  by  10  inch  vertical  plank  attached  to  the 
west  tubular  pier  of  the  Locust  Street  Bridge,  about  300  feet  above  the 
Walnut  Street  Bridge.  The  observer  was  E.  T.  Blagburn.  Discharge 
measurements  are  made  from  the  upstream  side  of  the  footway  of  the 
Walnut  Street  Bridge.  The  initial  point  for  soundings  is  the  face  of 
the  masonry  abutment  at  the  right-bank  end  of  the  bridge.  The 
channel  is  straight  for  1,200  feet  above  and  below  the  station.  At 
high  stages  the  current  is  Yery  swift.  Above  the  station  a  sand  bar 
covered  with  willows  affects  the  velocity  of  the  current  at  low  stages. 
Both  banks  are  high  and  are  supported  by  retaining  walls.  The  bed 
of  the  stream  is  composed  of  sand  and  gravel  and  is  permanent. 
Bench  mark  No.  1  is  on  the  north  wing  of  the  east  abutment  of  the 
Court  Avenue  Bridge.  Its  elevation  is  26.69  feet  above  the  zero  of  the 
gage  and  25.81  feet  above  the  city  datum.  Bench  mark  No.  2  is  the 
south  wing  of  the  west  abutment  of  the  Walnut  Street  Bridge.  Its 
elevation  is  28.09  feet  above  gage  datum  and  27.2  feet  above  the  city 
datum.  Bench  mark  No.  3  is  on  the  south  wing  of  the  west  abutment 
of  the  Locust  Street  Bridge.  Its  elevation  is  27.8  feet  above  the  zero 
of  the  gage  and  26.924  feet  above  the  city  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  measurements  of  Des  Moines  Ritfer  at  Des  Moines^  Iowa,  in  190S,  \ 


Date. 

Hydrographer. 

bei^t. 

Discharge. 

October  20  .       .          

J.  C.  Stevens 

Feet. 
7.10 
8.05 

Second-feet. 
5,796 

November  12 

K.  C.  KftRtberg     ... 

1.714 

November  15 

do 

5.00  '          3.417 

Discharge  measurements  of  Des  Moines  River  at  Locust  street,  Dejt  Moines,  Joirfi, 

in  190S. 


Date. 

Hydrographer. 

hS^t     ioteeharge. 

March  16 

K.  C.  Kastberg 

F.  W.  Hftmift 

Feet.        ,  Second-fret. 
7.70  [          8,550 

May  21. 

7.25  ■          6,752 

do  _ 

16.57  1        22.101 

July9 _ 

E.  C.  Murphy 

4.97  '          4,042 

Mean  daily  gage  height,  in  feet,  of  Des  Moines  River  at  Des  Moines,  Icnca,for  W)3. 


Day. 


Oct. 


1 

7.80 

2 

7  A5 

3 

760 

4 

7.80 

5 

6        ... 

7  ar> 

7. 

6.75 

H 

6.00 

9 

5  55 

10 

4.90 

Nov.   Dec, 


11 


4.75 


8.05 
8.65 
8.85 
8.75 
3.55 
3.40 
3.85 
3.30 
3.20 
3.10 
8.10 


Day. 


3.70  || 
3.65  I 
3.65  I 
3.60  ' 
8.40  ' 
8.05  '1 
2.50  I 
2.70  '! 
2.60  \ 
2.60  il 
2.40 
I 


Oct.    Nov. 


4.60 
4.85 
4.10 
4.20 
4.20 
9.80 
10.30 
7.65 
6.20 
5.25 


8.05 
3.00 
3.35 
5.00 
5.45 
6.75 
7.40 
7.75 
7.35 
7.05 
6.75 


Dec. 

2.60 
2.70 
2.80 
2.80 
2.80 
2.70 
2.70 
2.65 
2.65 
3.90 
4.60 


Day. 


I. 


1 

23 

4.70 

24 

4.20 

1 
26 

4.05 

26     

27 

8.65 

28 

3.45 

,  29 

830 

Igo 

825 

31 

815 

Oct.   Nov.   De<», 


6.30 
6.05 
5.65 
5.15 
4.80 
4.60 
4.20 
3.90 


4..W 
4.90 
4.70 
4.«m 
3.95 
3.45 
3.45 
3.20 
2.95 


Mean  daily  gage  height,  in  feet,  of  Des  Moines  River  at  Locust  street,  Des  Moines, 

Iowa,  for  1903. 


Day. 


1 
2 
8 
4 

5. 
6 
7 
«. 
9 
10 
11. 
12. 


Jan. 

Feb. 

Mar. 

4.50 

Apr. 

May. 

June. 
19.65 

July. 
5.05 

Aug. 

2.75 

1.85 

5.20 

4.05 

4.65 

2.70 

1.80 

4.80 

5.10 

4.10 

18.25 

7.70 

i.40 

2.70 

1.80 

4.40 

.5.06 

4.70 

16.50 

7.46 

4.55 

2,55 

1.90 

4.% 

5.10 

5.10 

15.25 

6.65 

2.45 

1.95 

4.15 

5.00 

5.25 

14.50 

5.95 

2.*) 

1.90 

4.40 

4.90 

5.25 

13.60 

5.60 

2.70 

1.80 

4.50 

4.75 

5.10 

13.15 

5.20 

2.85 

1.80 

4.30 

4.70 

4.80 

12.80 

5.10 

2.40 

1.H5 

.5. 15 

4.60 

4.60 

11.10 

.5.00 

2.:«) 

1.85 

6.40 

4.45 

4.40 

10.05 

5.36 

2.  :x) 

1.90 

7.05 

4.30 

4.10 

9.10 

6.50 

2.  at) 

1.85 

8.25 

4.15 

5.90 

8.15 

8.00 
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Mean  daily  gage  height^  in  feet,  of  Des  Moines  River,  etc, — Continned. 


Day. 

Jan. 

2.10 
2.10 
2.00 
2.00 
1.95 
1.90 
1.90 
1.90 
8.00 
8,00 
1.96 
1.90 
1.90 
1.86 
1.66 
1.80 
1.76 
1.86 
1.90 

Feb. 

1.80 
1.85 
1.00 
1.80 
1.76 
1.60 
1.45 
1.30 
1.16 
1.26 
1.35 
1.50 
1.7D 
1.85 
a  10 
8.  TO 



Har. 

Apr. 

May. 

7.60 
8,76 
10.00 
10.30 
0.86 
8.80 
8.R5 
7.30 
6.96 
8.05 
8.40 
8.30 
8.50 
0.85 
14.12 
19.71 
80.44 
88.88 
81.66 

June. 

July. 

Aug. 

13 

8.76 
8.85 
8.10 
7.70 
7.46 
7.25 
7.30 
7.30 
7.15 
6.90 
6.66 
6.10 
5.90 
6.65 
5.60 
5.66 
6.66 
6.45 
6.30 

4.10 
6.25 
6.06 
4.90 
4.80 
4.60 
4.85 
4.96 
6,10 
6.85 
6.85 
6.06 
4.70 
4,40 
4.20 
4.06 
8.96 
8.90 

7.90 
7.  TO 
7.66 
6.10 
6.60 
6.50 
6.00 
5.90 
6.16 
6.85 
6.80 
6.60 
6.16 
6.80 
5.95 
5.16 
4.75 
4.46 

8.35! 

14 



7.05     .     .    . 

15.-,- 

7  60  ' 

W 

7.00' 

17 

6  46 

W 

6.75 

19 

7.46 

a)..              

8  36 

21 

8.30 

S 

7.56 

23 

6.75 
6.90 
6.56 
6.10 
4.96 
4.66 
4.96 
4.90 
4.80 

U 

s 

m 

27 

ft 

S 

» 

31 

RACCOON  RIVER  AT  DES  MOINES,   IOWA. 

This  station  was  established  November  18, 1902,  by  K.  C.  Kastberg, 
assisted  by  J.  C.  Stevens.  It  was  discontinued  May  31,  1903,  on 
account  of  backwater  from  Des  Moines  River.  The  station  was 
located  at  the  South  Ninth  street  highway  bridge  1  mile  south  of  the 
town.  This  bridge  makes  an  angle  of  about  19°  with  the  normal  to 
the  direction  of  the  current.  The  gage  rod  as  originally  established 
consisted  of  a  stadia  rod.  It  was  attached  to  an  overhanging  willow 
tree  200  feet  below  the  bridge.  This  gage  was  replaced  by  a  perma- 
nent one  fastened  to  the  south  abutment  and  consisting  of  a  heavy 
plank  spiked  to  the  coping.  Its  zero  was  placed  at  the  same  elevation 
as  that  of  the  original  ga.ge. 

The  gage  was  read  once  each  day  by  E.  T.  Blagburn.  Discharge 
measurements  were  made  from  the  South  Ninth  street  highway  bridge. 
The  initial  point  for  soundings  is  the  face  of  the  south  abutment. 
The  channel  is  straight  for  800  feet  above  and  for  500  feet  below  the 
station.  The  right  bank  is  the  railroad  embankment  and  does  not 
overflow.  The  left  bank  overflows  at  extreme  stages.  The  bed  of 
the  stream  is  sandy  and  slightly  shifting.  The  bench  mark  is  a  crow's- 
foot  on  the  top  of  the  south  abutment  of  the  bridge.  Its  elevation  is 
28.80  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  K.  C.  Kastberg 
in  1903: 

March  17:  Gage  height,  8.05  feet;  discharge,  6,082  second-feet. 
IRB  90—04 3 
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Mean  daily  gage  height,  in  feet,  of  Raxxoon  River  at  South  Ninth  street,  Des 
Moines^  loxva,  for  1903. 


Day. 

Jan. 

Feb. 

2.95 
2.90 
2.90 
2.95 
8.06 
3.06 

8.00 

aoo 

2.90 
2.95 
3.15 
8.30 

3.65 
3.60 

Mar. 

Apr. 

May. 

Day. 

Jan. 

825 
3.40 
3.56 
3.30 
3.30 
3.35 
3.45 

Feb. 

3.P0 
4.20 
3.96 
a75 
3.40 
3.45 
.1.65 

Mar.  Apr. 

8.06    5.30 
7.90    5.15 
7.80    6.50 
7.85    6.40 
7.65     5.70 
7.50    .5.90 
7.35    6.65 
7.10  1  6.30 

6.00  :5.io 

6.40     4.80 
6.35    5.00 
6.20  '  6.05 
6.10    5.30 
6.05     5.45 

5.85  ! 

1 

Mar. 

1      

5.15 
5.30 
4.55 
4.40 
4.46 
4.35 
8.75 
4.00 
3.90 
3.90 
3.90 
3.65 
3.70 
3.50 
3.45 
3.30 

5.45 
6.70 
6.20 
6.25 

5.16 
5.80 
5.60 
5.40 
6.00 
6.90 
7.65 
8.80 
9.15 
9.10 
8.45 
8.16 

6.80 
5.80 
6.75 
6.70 
5.  GO 
5.56 
5.36 
5.20 
5.00 
4.95 
5.05 
5.00 
4.a5 
6.55 
6.00 
5.65 

5.75 
5.90 

17 

10.80 

2 

18 

9.00 

8 

5.80 
6.10 
6.20 
6.05 
6.70 
5.50 
5.35 
5.20 

19 

9  15 

4 

20 

8.30 

5 

1  21 

7.80 

6 

1  22 

9.35 

7 

23 

11.30 

8 

1  24 

8.45     3.80 
3.40    8.95 
3.35  1  4.05 

8.25  j 

3.10  ;  5.60 

9 

'  26             .... 

10 

1  26 

11 

6.10 
6.05 
8.00 
9.40 
10.56 
10.85 

27 

15.  (lU 

12 

28 

19.80 

18 

29              

8.00 
8.05 
3.20 

20.10 

14 

i» 

23.00 

16 

1  31 

16 

1 

MISCELLANEOUS   MEASUREMENTS    IN  THE  DES  MOINES  RIVER 
DRAINAGE   BASIN. 

Des  Moines  River  was  measured  at  Ottumwa,  Iowa,  September  17, 
1903,  by  F.  W.  Ilanna,  hydrographer.  It  had  a  discharge  of  14,013 
second-feet;  the  water  surface  was  18.3  feet  below  the  floor  of  Market 
Street  Bridge. 

MISSOURI  RIVER  DRAINAGE  BASIN. 

Missouri  River  is  formed  by  the  junction  of  Jefferson,  Madison,  and 
Grallatin  rivers  at  Three  Forks,  Mont.  Of  its  tributaries,  Osage  River 
rises  in  the  eastern  part  of  Kansas,  flows  east,  and  enters  the  Missouri 
below  Jefferson  City,  Mo.  Big  Sioux  River  drains  the  extreme  eastern 
part  of  South  Dakota  and  flows  south  into  the  Missouri  at  Sioux  City, 
Iowa.  Niobrara  River  drains  the  extreme  northern  part  of  Nebraska 
and  flows  east  into  the  Missouri  at  Niobrara,  Nebr.  Yellowstone  River 
has  its  source  in  a  lake  of  the  same  name  in  Yellowstone  National  Park, 
from  which  it  takes  a  general  northeasterly  course  and  flows  into  the 
Missouri  near  the  Montana-North  Dakota  boundary.  Its  principal 
tributaries  are  Powder  River,  of  which  Clear  Creek  and  Piney  Creek 
in  Wyoming  are  small  tributaries  near  its  headwaters,  and  the  Big- 
horn, which  drains  northeastern  Wyoming  and  of  which  the  Shoshone 
is  a  tributary.  Milk  River  rises  on  the  divide  in  the  northwestern  part 
of  Montana,  flows  northeast  into  Canada  and  then,  with  a  general  east- 
erly conrse,  flows  back  into  Montana,  emptying  into  the  Missouri  in 
the  northeastern  part  of  the  State.  Musselshell  River  rises  in  Meagher 
County,  in  south-(*entral  Montana,  flows  east,  then  north  into  the  Mis- 
souri, about  100  miles  above  the  mouth  of  Milk  River.  Marias  River 
rises  on  the  divide  in  the  northwestern  part  of  Montana  and  flows  east 
into  the  Missouri.    Two  Medicine  Creek  is  a  tributary  near  its  head- 
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waters.  West  Gallatin  River,  the  longest  fork  of  the  Gallatin,  rises  in 
Yellowstone  Park  and  flows  north  to  its  junction  at  Three  Forks, 
Mont. ,  with  the  Madison  and  Jefferson  rivers.  Middle  Creek  is  a  small 
tributary  of  East  Gallatin  River.  Madison  River  rises  in  Yellow- 
stone Park  and  flows  north  parallel  to  the  West  Gallatin.  Jefferson 
River  is  formed  by  Beaverhead  and  Big  Hole  rivers.  Its  tributaries 
drain  extreme  southwestern  Montana.'  Gasconade  River  rises  in  the 
Ozark  Mountains  in  southern  Missouri  and  flows  northeasterly  into 
Missouri  River;  it  has  excellent  water-power  facilities;  its  total  drain- 
age area  is  3,466  square  miles,  and  its  drainage  area  at  Arlington  is 
2,725  square  miles.  The  following  is  a  list  of  the  stations  in  the  Mis- 
souri River  drainage  basin : 

Gasconade  River  near  Arlington,  Mo. 

little  Piney  Creek  near  Arlington,  Mo. 

Big  Piney  Creek  near  Hooker,  Mo. 

Osage  River  at  Ottawa,  Kans. 

Big  Sioux  River  near  Watertown,  S.  Dak. 

James  River  at  Lamoure,  N.  Dak. 

Niobrara  River  near  Valentine,  Nebr. 

Elk  Creek,  near  Piedmont,  S.  Dak. 

Box  Elder  Creek  at  Black  Hawk,  S.  Dak. 

Rapid  Creek  at  Rapid,  S.  Dak. 

Spring  Creek  at  Blair's  ranch,  near  Rapid,  S.  Dak. 

Battle  Creek  at  Hermosa.  S.  Dak. 

Cheyenne  River  at  Edgemont,  S.  Dak. 

Belle  Fonrche  River  at  Belle  Fonrche,  S.  Dak. 

Red  Water  River  at  Belle  Fourche,  S.  Dak. 

Red  Water  River  at  Minnesela,  S.  Dak. 

Spearfiah  River  at  Toomey's  ranch,  near  Sx)earfi8h,  S.  Dak. 

Cannon  Ball  River  at  Stevenson,  N.  Dak 

Heart  River  near  Richardton,  N.  Dak. 

Knife  River  at  Broncho,  N.  Dak. 

Little  Missouri  River  at  Medora,  N.-Dak. 

Little  Missouri  River  at  Camp  Crook,  S.  Dak. 

Clear  Creek  at  Buffalo,  Wyo. 

Piney  Creek  at  Kearney,  Wyo. 

Cruez  ditch  near  Story,  Wyo. 

Prairie  Dog  ditch  near  Story,  Wyo. 

Tongue  River  at  Dayton,  Wyo. 

Shoshone  River  near  Cody,  Wyo. 

Shoshone  River  (South  Fork)  at  Marquette,  Wyo. 

Grey  Bull  River  at  Meeteetse,  Wyo. 

Bighorn  River  near  Thermopolis,  Wyo. 

Yellowstone  River  at  Glendive,  Mont. 

YellowBtone  River  near  Livingston,  Mont. 

Beaver  Creek  near  Ashfield,  Mont. 

Beaver  Creek  overflow  near  Bowdoin,  Mont. 

Milk  River  at  Malta,  Mont. 

Harlem  canal  (head  of)  near  Zurich,  Mont. 

Paradise  Valley  canal  near  Chinook,  Mont. 

Fort  Belknap  canal  at  Yantic,  Mont. 

Milk  River  at  Havre,  Mont. 

Musselshell  River  near  Shawmut,  Mont. 
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Marias  River  near  Shelby,  Mont. 

Two  Medicine  Creek  at  Midvale,  Mont. 

Sun  River  near  Angusta,  Mont. 

Missonri  River  at  Cascade,  Mont. 

Missouri  River  near  Townsend,  Mont. 

Gallatin  River  at  Logan,  Mont. 

West  Gallatin  River  near  Salesville,  Mont. 

Middle  Creek  near  Bozeman,  Mont. 

Madison  River  (including  Cherry  Creek)  near  Norris;  Mont. 

Jefferson  River  near  Sappington,  Mont. 

GASCONADE  RIVER  NEAR  ARLINGTON,  MO. 

This  station  was  established  April  11,  1903,  by  I.  W.  McConnell. 
It  is  located  about  2  miles  below  Arlington,  at  the  foot  of  the  first 
bluff  near  the  river  on  the  right  bank  below  the  city.  The  gage  is  a 
vertical  2  by  4  inch  rod  16  feet  long,  fastened  to  a  leaning  willow  tree. 
It  was  read  once  each  day  during  1903  by  C.  B.  Louzader.  Discharge 
measurements  are  made  from  a  cable  and  boat,  with  distances  marked 
on  a  tag  wire.  On  account  of  the  cable  being  washed  away  by  floods 
an  apparatus  for  raising  and  lowering  the  cable  was  established 
November  28,  1903.  The  elevation  of  the  gage  was  verified  at  this 
time.  The  initial  jwint  for  soundings  is  a  blazed  whit-e-oak  tree  50 
feet  up  the  bank  from  the  gage  in  the  line  of  the  cross  section.  The 
bench  mark  to  which  the  gage  is  referred  is  on  the  same  tree  and  is  at 
an  elevation  of  27.2  feet  above  the  zero  of  the  gage.  The  channel  is 
straight  for  500  feet  above  and  2,000  feet  below  the  station.  The  cur- 
rent is  swift.  The  right  bank  is  high  and  wooded  to  the  edge  of  the 
cliff,  which  rises  for  a  vertical  distance  of  200  to  250  feet.  The  left 
bank  is  low,  but  not  likely  to  be  overflowed  except  at  extreme  flood 
stages.  The  bed  of  the  stream  is  of  gravel  and  bed  rock,  with  occa- 
sional bowlders,  and  is  not  likely  to  shift.  There  is  but  one  channel 
at  all  stages.     At  ordinary  stages  the  water  is  about  10  feet  deep. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  mecLsurenients  of  Oasconade  River  near  Arlington ,  Mo.,  in  J90J. 


Date. 


Hydrographer. 


AprillS ..._ W.A.Lnther. 

May  9 R.S.Webster 

June  25 _ !  F.W.Hanna. 

Jtdy23 I do 

August  28 -.-. do 


September  23. 
October  20  ... 
November  28  _ 
December  28  . 


.do 
-do 
.do 
-do 


itt    .^^-i-"-^- 


hej 


Feet. 
6.10 
4.38 
5.50 
2.94 
2.84 
8.42 
3.40 
2.40 
3.20 


Second-fret. 
4,606 

2,460 
3,857 
1,095 
1,043 
1,4^6 
1,371 
895 
1,109 
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Mean  daUygage  height^  in  feet,  of  Ocuconade  River  near  Arlington  ^  Mo,,  for  1903, 


^7. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

a  70 

2.70 
2.70 
2.90 
2.80 
a70 
2.70 

aoo 
a  60 
a  60 
a  60 
a  60 

1 

8.80 

a70 

&0O 

a6o 

3.60 
8.80 
8.90 
4.20 
4.40 
4.80 
4.20 
4.00 

14.80 
l&OO 
14.70 
18.40 
12.60 
11.00 
9.00 
8.20 
7.80 
6.00 
0,10 
5.00 

8.90 
8.70- 

aoo 

8.60 
a40 
3.80 
8.20 
8.20 
8.10 

aoo 
aoo 
aoo 

aoo 
aoo 

2.90 

aoo 

2.90 
2.90 
4.60 

aoo 
a  60 

4.70 
0.TO 
5.00 

2.70 
2.70 
2.00 
2.00 
2.50 
2.60 
2.40 
2.40 
2.90 
a  60 

aoo 
a  20 

2.80 
2.80 
2.80 
a  10 

aoo 

8.00 
7.50 
11.80 

aoo 
aoo 

5.60 
4.90 

•                 

3 

* 1 

5.                              

6 

7 1 

8 ' 

9                               

10 

U 1 

12 

6.10 

13                           

7.40 
9.40 
9.60 
8.00 
8.90 
0.20 
5.80 

4.00 
4.10 
4.00 
6.90 
6.60 
6.40 
6.00 

5.20 
5.00 
4.80 
4.00 
4.40 
4.80 
4.20 

8.00 

aoo 
aoo 
aoo 
aoo 

2.90 
2.90 

7.20 
a  70 
6.60 
5.40 
4.70 
4.20 

aoo 

a  10 
aoo 

5.40 
5.20 
4.80 
5.20 
4.50 

4.50 
4.20 
4.00 

aoo 
a  70 
aoo 
aso 

2.50 
2.60 

U                    

15 

a  60 

18                                 

aso 
a  60 
a  60 
a  60 

IT.                          

18 

19 

ao 

5.90 

7.40 

4.00 

2.90 

a  70 

4.20 

a  40 

aso 

a 

5.40 

7.40 

8.90 

2.90 

a7o 

4.00 

aoo 

aso 

tt 

5.10 

8.80 

4.00 

2.90 

a  40 

a7o 

a  20 

a6o 

23                               

4.90 
4.70 

9.10 
8.00 

0.60 
6.70 

2.90 
a  20 

a20 
a  10 

a6o 

aso 

a  10 
aoo 

2.60 

24 

aso 

25 

4.50 

6.80 

5.00 

5.00 

aoo 

a20 

2.90 

aso 

« 

4.80 

6.10 

6.00 

4.50 

2.90 

a  10 

2.80 

aso 

ii 

4.20 

5.00 

4.00 

aoo 

2.90 

aoo 

2.80 

aso 

2B 

4.10 

5.20 

4.40 

aoo 

2.80 

2.00 

2.70 

aso 

S 

4.00 

5.20 

4.80 

a  30 

2.80 

2.90 

2.70 

aso 

30 

a9o 

0.00 
15.00 

4.00 

aso 
a  10 

2.80 
2.80 

2.80 

2.70 
2.70 

aso 

31 

Dec. 


aso 

a  40 

a  40 

a  40 

a40. 

a  40 

aoo 

aoo 

aoo 

aso 

aso 

aao 

a  40 

a  40 

a80 

aoo 

aso 

aso 

aso 

aso 

aso 

aso 

aso 

aoo 

a  70 

aso 

aoo 

a  80 

aao 

a  10 

aoo 


Rating  table  for  Gasconade  River  near  Arlington,  Mo.,  from  April  12  to  Decem- 
ber SI,  190S.  ^ 


h^t.  i  Discharge.,'    hei^t.  I  I^*-l^««- '    h^g^t.     ^^^r^- 


bei^t. 

Dtocharge. 

Feet. 

Second-feet 

2.2 

865 

2.3 

874 

2.4 

884 

2.5 

002 

2.6 

928 

2.7 

962 

2.8 

1,004 

2.9 

1,054 

Feet. 
8.0 
S.l 

8.2 
3.3 
8.4 
3.5 
8.6 
8.7 


Hecond-feet.V 

1,112  ! 

1,176  li 
1,246 

1,822  j[ 

1,404  i| 

1,492  ij 

1,584  'I 

1,680  i| 


Feet. 

8.8 
8.9 
4.0 
4.1 
4.2 
4.8 
4.4 
4.5 


I  Second-feet. 
'        1,780 

j  1,884 
1,992 
2,104 
2,220 
2,340 
2,464 
2,590 


Feet. 

4.6 

4.7 
4.8 
4.9 
5.0 


Second-feet. \ 

2,716    I 

2,842 

2,968 

8,094 

8,220 


I 


Tangent  at  4.5  feet  gage  height.    Differences  above  this  x)oint,  126  per  tenth. 
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Estimated  monthly  discharge  of  Gasconade  River  near  Arlington,  Mo.  ^  for  19^k1, 


Month. 


April  12-30 

May 

June  _ 

July 

August  _-_ 
September 
October . . . 
November. 
December . 


Discharge  in  second-feet. 


Maximum.    Minimum 


8,890 

15,820 

15,568 

3,220 

7,882 

5,488 

11,158 

1,054 

1,322 


1,884 

1,492 

1,884 

1,054 

1,004 

884 

962 

902 

874 


Mean. 


4, 174 
4,105 
5,824 
1,374 
2,196 
1,690 
2,246 
921 
931 


Total  in 
acre-feet. 


157,300 

252, 407 

346,552 

84,484 

ia5,027 

100,562 

138, 101 

54,803 

57,245 


LITTLE  PINBY  CREEK  NEAR  ARLINGTON,  MO. 

This  station  was  established  April  10,  1903,  by  I.  "W.  McCcmnell, 
and  was  discontinued  August  21  because  it  was  found  to  be  influenced 
by  back  water  from  the  Gasconade  and  on  account  of  the  small  size  of 
the  stream,  which  flows  through  a  territory  the  character  of  which  is 
very  similar  to  that  of  Gasconade  River  itself. 

The  station  was  located  half  a  mile  above  the  point  where  the  Little 
Piney  joins  the  Gasconade.  The  measurements  were  made  from  a 
boat  and  tag  wire,  and  the  gage  consisted  of  a  vertical  pine  rod  gradu- 
ated to  feet  and  tenths,  and  was  read  daily  by  Charles  Courson.  Tlie 
initial  point  for  soundings  was  at  the  edge  of  a  vertical  rock  cliff  on 
the  right  bank,  about  70  feet  f ram  the  water's  edge.  The  bench  mark 
consisted  of  a  nail  in  the  root  of  a  tree  on  the  right  bank.  This  was 
13.92  feet  above  the  zero  of  the  gage. 

Tlie  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Little  Piney  Creek  near  Arlington,  Mo,,  in  1903. 


Date. 


April  16- 
April  25. 
May  9.._ 
June  24  . 
July  23- . 


Hydrographer. 

L  W.  McConnell 

R.  S.  Webster 

W.  A.  Luther 

F.  W.  Hanna 

do 


Gasre 
height. 

Discharg**. 

Feet. 

Second-feet. 

4.05^ 

504 

3.50 

2S9 

3.20 

200 

8.30 

265 

2.70 

97 
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Mean  daily  gage  height,  in  feet,  of  Little' Piney  Creek  near  Arlington,  Mo.,  for 

1903, 


Day. 

Apr. 

l... 

2 



^ 

4 

5 

s 1 

S 

$».„. 

I'J 

U 

la 

2.50 

13 

5.90 

U 

5.50 

15 

4.90 

Ifl 

4.00 

Hay. 


3.20 
3.20 

aso 

8.30 

3.60 

3.40  I 

3.30 

3.30 

3.30 

8.30 

3.40 

3.40 

3.00 

3.50 

aao 

8.20 


10.20 
10.20 
10.80 
10.00 
8.00 
5.20 
4.30 
4.10 
3.80 
8.70 
3.00 
8.00 
3.50 
3.50 
3.50 
3.50 


July] 

Day. 

Apr. 

2.l»' 

2.90 

2.90 

2.90  \ 

2.90  1 

2.90 

2.80  ' 

2.M)  1 

2,70 

2.70, 

2.70 

2.70 

17... 

3.80 

18... 

3.00 

19... 

3.00 

20... 

8.90 

^1 

3.50 

22... 

3.40 

23... 

3.40 

24. 

8  40 

25... 

8.40 

28... 

3.40 

97 

8  40 

28... 

8.40 

2.  TO  1 

29 

3.30 

1 
?70 

30 

8.30 

2.70 
2.70 

31.  

May. 

June. 

July. 

3.50 

a  40 

2.70 

8.40 

a  40 

2.70 

8.40 

a  80 

2.70 

8.90 

a  80 

2.70 

4.50 

a  20 

2.70 

4.90 

4.00 

2.70 

5.00 

a  80 

2.70 

3.40 

a:« 

2.70 

8.40 

a  20 

2.70 

3.40 

a  20 

2.70 

8.40 

a  10 

2.70 

a4o 

a  10 

2.70 

a  50 

a  00 

2.70 

a  80 

2.90 

2.70 

9.00 

2.70 

Rating  table  for  Little  Piney  Creek  near  Arlington,  Mo,^  from  April  12  to  August 

i,  190S. 


\  heiXt. 

Discharge. 

1     Gaee 
1  heijfht. 

Discharge. 
Second-feet. 

i   hei^t. 

Discharge.  ^ 

Gage 
height. 

Feet. 

Sectmd'feet. 

'     F^t. 

1 

1     Feet, 

1 

Second-feet. 

Feet. 

,       ^-5 

58 

'      3.2 

225 

1      3.9 

450 

4.6 

2.6 

76 

3.3 

255 

4.0 

484 

4.7 

1      2.7 

96 

3.4 

286 

4.1 

519 

4.8 

2.8 

118 

8.5 

318 

4.2 

554 

4  9 

2.9 

142 

3.6 

850 

4.8 

590     i 

5.0 

3.0 

168 

1      3.7 

883 

4.4 

626 

5.1 

3.1 

196 

1      ^-^ 

416 

'      4.5 

1 

663     , 

1 

5.2 

Discharge. 

Second-feet. 
700 
738 
776 
815 
854 
894 
934 


Tangent  at  5  feet  gage  height.    Differences  above  this  point,  40  per  tenth. 
Limits  of  accuracy  are  2.70  and  4.00.    Above  and  below,  table  is  approximate. 

Egtimated  monthly  discharge  of  Little  Piney  Creek  near  Arlington,  Mo,,  for  1903. 


Month. 


April  12-30 

May 

June 

July 


Diflchai*ge  in  second-feet. 


Maximum.     Minimum. 


1,214 

2,694 

3,174 

142 


58 
225 
142 

96 


Mean. 


Total  in 
acre-feet. 


423  I 
413  ' 
746  I 
106  I 


15,903 

25, 394 

44,390 

6,518 


40 
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BIG  PINEY  CREEK  NEAR  HOOKER,  MO. 

This  Station  was  established  on  April  12,  1903,  by  I.  W.  McConnell, 
and  was  discontinued  August  22  on  account  of  its  being  influenced  by 
back  water  from  the  Gasconade.  No  station  was  reestablished  on 
this  stream,  as  its  drainage  basin  is  similar  to  that  of  the  Gasconade. 

The  station  was  located  half  a  mile  above  the  wagon  ford  at  Hooker, 
Mo.,  and  2  miles  above  the  mouth  of  the  stream.  The  measurements 
were  made  from  a  boat  and  tag  wire.  The  gage  was  an  oak  timber 
securely  fastened  to  an  overhanging  tree  and  graduated  to  feet  and 
tenths.  It  was  read  daily  by  P.  H.  Hooker.  The  initial  point  for 
soundings  was  a  tree  at  the  water's  edge  on  the  left  bank,  to  which 
the  tag  wire  was  attached.  The  bench  mark  consisted  of  a  spike 
driven  in  the  tree  near  the  gage.  The  head  of  this  spike  is  18.70  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  meagurements  of  Big  Piney  Creek  near  Hooker,  Mo, ,  in  190S. 


Aprill9. 
April  25 . 
May9... 
June  26  . 
July  22. . 


Date. 


Hydrogi*apher. 


GaK«« 
height 


t. 


R.  S.  Webster  - 

do 

do 

F.  W.  Hanna.. 
do 


Feet. 
2.90 
2.33 
2.18 
2.70 
1.70 


Diauhar^cK. 


Second-fet't. 

l,ir>i 

632 
640 
956 
397 


Mean  daily  gage  height,  in  feet,  of  Big  Piney  Creek  near  Hooker,  Mo,,  for  190 J. 


Day. 

Apr. 

May. 

Jnne. 

July. 

An.. 

D.>-. 

Apr.  May. 

June. 

July. 

Aug, 

1 

2.00 

8.10 
7.10 
6.90 
5.70 
5.40 
5.20 
4.30 
4.20 
3.90 
3.70 
3.20 
2.90 
2.60 
2.60 
2.60 
2.50 

1.60 
1.60 
1.60 
1.60 
1.70 
1.70 
1.60 
1.70 

17 

8.70 
3.20 
2.90 
8.00 
2.90 
2.90 
2.90 
2.60 
2.50 
2.40 
2. 3D 
2.30 
2.30 
2.20 

3.00 
3.90 
4.90 
4.00 
4.60 
5.70 
4.90 
3.80 
3.70 
3.70 
3.60 
3.10 
3.20 
4.30 
6.90 

2.60 
2.40 
2.50 
2.40 

1.90 
1.80 
1.80 
1.80 
1.70 

3.00 

i i:::::: 

2.00 

2.a) 

2.00 
2.10 
2.20 
2.20 
2.30 
2.10 
2.10 
2.10 
2.20 

18 

2.80 

3 

1» 

30 

2  40 

4      ....                       

2.00 

6 

21 

2.00 

6 

22 

1.70 

1.90 

7 

23     . 

'  1.90 

8          

34 

Z". 

2.90 
3.10 
2.00 
1.90 
1.80 
1.70 
1.70 
1.60 

9 

Il.«) 

25 

26 

10 

2.30 
2.10 
2.00 
2.00 
2.00 

2.00: 

2.00 
2.10 
4.30 
5.40 
3.90 
3.20 

11 

27 

12 

2.60 

28 

13 

3.50     2.20 

29 

U 

4.30 
4.00 
3.80 

2.40 
8.10 
3.80 

80 

15 

81 

16          
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Rating  table  for  Big  Finey  Creek  near  Hooker,  Mo.,  from  April  12  to  August  ~'i, 

190S. 


I 

Discharge. 

hSf^t. 

Discharge. 

1 

Gage 
,  height. 

Discharge. 
Second-feet. 

hei'^. 

Discharge. 
Second-feet. 

1      F*ri. 

Sfcondrftet. 

Feet. 

Second-fett. 

Feet. 

Feet. 

1.6 

887 

2.3 

654 

,       3.0 

1,242 

8.7 

1,886 

,      1.7 

897     i 

2.4 

725 

'      3.1 

1,884 

8.8 

1,978 

1.8 

417 

2.5 

802 

3.2 

1.426 

3.9 

2,070 

1.9 

447- 

2.6 

884 

8.3 

1,518 

4.0 

2,162 

2.0 

486 

2.7 

970 

8.4 

1,610 

;    2-1 

5S4 

2.8 

1,059 

3.5 

1,702    1 

2.2 

590 

2.9 

1,150 

3.6 

1 

1,794 

Tangent  at  3  feet  gage  height.    Differences  above  this  x)oint,  92  per  tenth. 
Estimated  mofUhly  discharge  of  Big  Piney  Creek  near  Hooker,  Mo,,  for  1903. 


Discharge  in  second-feet. 


Month. 


April  13-30 

May 

Jime  1-20  . 
Jnlyl2-Sl_ 
Angnst  1-2! 


Hinimnm. 

Mean. 

2,438 

590 

1,225 

4,830 

486 

1,482 

5,934 

725 

2,206 

1,334 

887 

530 

8,450 

887 

858 

Total  in 
acre-feet. 


46,165 
91, 125 
87,512 
21,025 
37,440 


OSAGE  «  AT  OTTAWA,  KANS. 

This  station  was  established  August  26,  1902,  by  W.  G.  Russell.  It 
is  located  at  the  highway  bridge  near  the  center  of  the  town  of  Ottawa, 
Kans.  The  gage  is  of  the  old  wire  type,  with  its  scale  spiked  to  the 
bridge  floor.  It  is  read  once  each  day  by  W.  11.  Blacksten.  Dis- 
chai^e  measurements  are  made  from  the  highway  bridge,  to  which  the 
gage  is  attached.  The  bridge  is  somewhat  oblique  to  the  thread  of 
the  stream  and  has  a  total  span  between  abutments  of  135  fe^^t.  At 
low  stages  the  discharge  can  be  measured  by  wading  at  a  short  dis- 
tance below  the  bridge.  The  channel  is  slightly  curved  and  the 
current  is  swift.  Both  banks  are  high  and  the  bed  of  the  stream  is 
rocky. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 


o  Known  also  by  the  name  Marais  des  Cygnes. 
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Discharge  measurements  of  Osage  River  at  Ottauja,  Kans. ,  in  190S, 


Date. 


Hydrographer. 


hS^t.     jI>i«charK,v 


Aprils 

August  21 

September  28  _ 


W.  G.  Russell  - 

do 

E.  C.  Murphy  . 


Feet. 
2.50 
2.20 
1.50 


Second-/e*'t. 
783 

681 
32 


Mean  daily  gage  height ,  in  feetj  of  Osage  River  at  Ottaivaj  Kans,.  for  190,^. 


Day. 


1 

2 

8 

4 

5 

6 

7..... 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

30 

21 

28 

23 

24 

25 

26 

27 

28 

29 

30 

81 


Jan. 


2.10 
2.10 
2.10 
2.10 
2.20 
2.10 
2.00 
2.40 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1. 90 
1.90 
1.90 
2.00 
1.90 
2.00 
2.10 
2.20 
2.30 
2.20 
2.10 


Feb. 


.  1  i 

Mar. '  Apr.   May.  \  June. 


2.00 
2.00 
2.10 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.40 
2.70 
3.50 
8.60 


'I 


5.30 
2.90 
2.60 
2.60 
2.50 
3.10 
4.£0 
6.60 
2.80 
2.60 
3.90 
3.20 
2.80 
2.50 
2.40 
2.40 
2.30 
2.30 
2.40 
6.40 
4.00 
2.70 
2.50 
2.50 
2.60 
2.60 
2.60 
2.40 
2.30 
2.30 
2.20 


2.20 
2.20 
2.90 
8.90 
6.30 
3.50 
2.80 
2.60 
2.40 
2.80 
6.20 
4.20 
2.70 
2.70 
3.00 
2.60 
2.40 
2.30 
2.30 
2.30 
2.80 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 


Jnly. 


2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.20 
2.30 
2.20 
2.10 
2.10 
2.70 
9.90 
8.80 
3.70 
3.00 
2.60 
2.60 
2.80 
2.20 
2.20 
2.70 
3.80 
21.90 
24.00 
21.90 
9.90 
10.10 
13.30 
18.50 
22.60 


28.50 
22.10 
18.45 
13.85 
11.80 
9.50 
5.60 
3.40 
8.00 
2.90 
2.70 
2.60 
2.40 
2.40 
2.30 
2.20 
2.20 
2.20 
2.20 
2.40 
2.60 
2.30 
2.10 
2.00 
2.00 
3.40 
2.40 
2.30 
2.10 
2.00 


2.00 
2.10 
2.20 
3.00 
3.20 
2.10 
2.00 
2.00 
1.11 
1.60 
1.00 
2.10 
2.00 
1.10 
1.10 
2.07 
2.00 
2.00 
1.10 
1.80 
1.60 
1.60 
1.60 
1.50 
1.50 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 


Aug.   Sept. 


1.40 
1.60 
6.60 
2.20 
1.90 
8.55 
7.60 
10.80 
10.30 
8.80 
5.80 
2.70 
5.85 
9.70 
13.80 
15.90 
8.65 
3.30 
2.50 
2.30 
2.20 
2.10 
2.00 
1.90 
1.90 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 


1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
8.55 
7.00 
5.00 
2.40 
2.80 
2.80 
2.10 
2.00 
1.90 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.50 
1.50 
1.50 


Oct. 


1.50 
1.60 
2.00 
2.30 
2.00 
1.80 
20.50 
21.60 
11.30 
3.10 
2.60 
2.20 
2.80 
13.75 
17.10 
13.00 
5.40 
3.00 
2.80 
2.60 
2.40 
2.40 
2.80 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
2.00 
4.20 


Nov. 


Doc-. 


11.00 
12.80 
8.00 
4.80 
3.50 
8.10 
2.80 
2.70 
2.60  . 
2.50  I 
2.40  I 
2.70 
2.40 
2.30 
2.80 
2.20 
2.20  I 
2.20  I 
2.10  ■ 
2.00  I 
2.00 
2.00  I 
2.10  I 
2.10  I 
2.10  ' 
2.10 
2.00 
2.00 
2.00 
2.00 


2.00 
2.  (JO 
2.00 
2.00 
2.0) 
>S.OO 
1.90 
1.90 

1.00 

i.ao 

1.80 
1.90 
l.W 
1.90 
l.W 
1.80 
1.80 
1.80 
1.70 
1.70 
1.90 
1.90 
1.90 
2.00 
2.40 
2.40 
2.80 
1.90 
1.90 
1.80 
1.80 


BIG  SIOUX  RIVER  NEAR  WATERTOWN,  S.  DAK. 

Big  Sioux  River  rises  in  Grant  County,  S.  Dak.,  about  30  miles 
north  of  Watertown.  Its  principal  headwaters  drain  lands  consti- 
tuting part  of  the  Sisseton  and  Wahpeton  Indian  Reservation.  Its 
general  course  is  southeast,  and  it  empties  into  Missouri  River  near 
Sioux  City,  Iowa.  The  river  is  of  interest  on  account  of  its  water 
powers,  a  number  of  which  have  l^een  developed,  principally  at  Flan- 
dreau,  Dell  Rapids,  and  Sioux  Falls,  S.  Dak.,  and  at  Akron,  Iowa. 
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Lake  PoinBett,  which  lies  almost  wholly  in  Hamlin  County,  S.  Dak., 
has  it«  oatlet  in  Big  Sioux  River  near  Dempster,  a  short  distance 
above  £stelline.  Immediately  below  the  outlet  of  the  lake  a  dam  has 
been  constructed  on  the  Big  Sioux  to  maintain  the  level  of  the  lake 
within  certain  limits. 

The  gaging  station  was  established  by  O.  V.  P.  Stout,  the  gage 
being  put  in  September  15,  1900,  by  George  W.  Carpenter,  county 
surveyor  for  Codington  County.  It  is  located  on  the  farm  of  L.  E. 
Spieer,  about  4  miles  above  Watertown.  The  gage  consists  of  an 
inclined  rod  securely  fastened  on  the  right  bank  of  the  stream.  The 
observer  is  L.  E.  Spieer.  This  station  was  discontinued  January  23, 
1904. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Diceharge  measurements  of  Big  Sioux  JRivernear  Watertown ^  S.  Dak, ,  in  1903. 


Date. 


Hydrogrrapher. 


April  18. 
May  31.. 


R.  B.  Crane. 
do 


October  17  ._ i do 


hSSS.     |Di«l»'8e. 


Feet. 
1.45 
1.60 
2.18 


Second-feet. 
28 
28 
84 


3fean  daily  gage  height,  in  feet,  of  Big  Sioux  River  near  Watertown,  S.  Dak. , 

for  1903, 


^r. 

Mar. 

Apr. 

1 
May.. June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.     .                                       ....                 

1  JR  1 

1.85 

1.75 

2 ! 

L.. ..J  1.50 

1.45 

2.50 

2.10 

3 : 1 

2.20 

1.85   

1.70 

4 1 

2.70 



1.80     2.20 

5...                            

2.10 
2.00 

1.30  1  1.50 

1 

12.86 

1.25   

3.80 
4.15 
8.40 

6 

7 1 

2.70 

1.70 

2.30 

1.60 

8 

2.00 



2.60 

1.60 

9 

.'  2.60 

2.55 

2.55 

10 !_-- 

1.90 

1.26  1 

1 

1.60 

11 

2.00 
6.90 
6.60 

2.35 

2.00 

..« 

12 

1.75 

1.30     2.00     2.15 

13 

3.75 

2.30 

1.60 

14 

1.66 

1  1.70  1  2.00 

1.20   ' 

2.20 

4.70 
4.25 

15 

5.60 

2.18 

1.60 

1ft. 

,  1.45 

8  (K 

2.10 

17 

4.00 

1.55 

1.15  1 

1.60 

18 

1            1"'" 

2.00 

3.55 

2.10 

M 

1.50 

1.00     1.45     1.95 

1            i 

20 

3.80 

3.15 

2.00 

1.60 

21 

1.45 

1  1,35     l.«R 

l.flO 

n 

3.75 

1.50  1 



2.90 
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Mean  daily  gage  height,  in  feet,  of  Big  Sioux  River,  etc, — ^Continned. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct.    K<w. 

28 

1.26 

2.20 

1.80 

1.85    

24                           

8.66 

1.80 

1.60 

25.»....^ , 

LTD 

2.86 

1.80    

26 

1.20 
1.20 

1.60 
2.20 
2.00 

1.10 

2.80 

27                                                   .            .           . 

8.00 

2.30     1.80    _    

28 

1.06 

2.40 

1.85 

; 

29 

2.75 

2.25 

1.75  1 

80 

1.85 

1.60 
1.65 

1.80 

2.25 

1.85 

81              . 

2.50 

Rating  table  for  Big  Sioux  River  near  Watertown,  S.  Dak,,  from  January  1  to 

December  31, 1903, 


Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 

he^?t. 

Discharge. 

1 

Qage 
height. 

Discharge. 

1 

Feet. 

Second-feet. 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet} 

0.8 

2 

1.7 

27 

2.6 

91 

3.5 

200 

.9 

4 

1.8 

32 

2.7 

101 

3.6 

216 

1.0 

6 

1.9 

38 

2.8 

HI 

8.7 

232 

1.1 

8 

2.0 

44 

2.9 

121 

3.8 

248 

1.2 

10 

2.1 

51 

3.0 

132 

3.9 

264 

1.3 

13 

2.2 

58 

8.1 

144 

4.0 

280 

1.4 

16 

2.3 

65 

8.2 

157 

1.5 

19 

2.4 

73 

3.3 

171 

1.6 

23 

2.5 

82 

8.4 

185 

1 

This  table  was  applied  indirectly  according  to  the  method  outlined  in  Nineteenth 
Annual  Report  United  States  Geological  Survey,  part  4,  page  323. 

Estimatedmontlilydischargeof  Big  Sioux  River  near  Watertoivn,  S.  Dak,,  for  1903, 


Month. 


March,  for  1 1  days 

April,  for  13  days 

May,  for  16  days 

June,  for  13  days 

July,  for  14  days 

August,  for  13  days 

September,  for  14  days. 
October,  for  13  days  .._ 
November,  for  9  days. . 


Discharge  in  second-feet. 


Maxim  nm .    Minimum . 


740 
74 
62 
96 

300 
74 

840 
54 
26 


44 

16 

8 

7 

18 
16 
16 
20 


Mean. 


39 
22 
30 
75 
40 
100 
33 
24 


Total  in 
acre-feet. 


6, 589 

1,006 

698 

774 

2,i)83 

1,031 

2,777 

851 

428 
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JAMBS  BIVBR  AT  LAMOURE,   N.   DAK.    ' 

This  station  was  established  May  8,  1903,  by  F.  E.  Weymouth. 
The  station  is  located  at  the  highway  bridge  one-half  mile  from 
Lamonre,  X.  Dak.  In  July,  1902,  the  United  States  Weather  Bureau 
established  a  vertical  timber  gage  at  this  bridge.  It  reads  from  ^3 
feet  to  +17  feet,  is  well  painted,  and  is  securely  fastened  to  one  of  the 
bridge  piers.  The  Geological  Survey  gage  readings  have  been  Biade 
on  this  rod.  The  observer  is  Carl  M.  Enudson.  Discharge  menwige 
ments  are  made  from  the  bridge  to  which  the  gage  is  attached.  The  ini^ 
tial  point  for  soundings  is  the  end  of  the  hand  i*ail  on  the  upstream  side 
of  the  bridge  on  the  left  bank.  The  channel  is  straight  for  a  considem- 
bte  distance  above  and  below  the  station  and  the  cyrrent  is  sluggish. 
Both  banks  are  high.  The  bed  of  the  stream  is  sandy  and  shifting. 
The  bench  mark  is  the  top  of  the  plate  on  the  sheet-iron  concrete  pier 
on  the  lower  side  at  the  right  bank.  Its  elevation  is  14.07  feet  above 
the  zero  of  the  gage.  During  the  summer  the  channel  becomes 
choked  with  luxuriant  plant  growth,  so  that  no  definite  relation 
between  the  amount  of  flow  and  the  height  of  water  surface  can  be 
established.     Observations  were  therefore  discontinued  July  31, 1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  James  River  at  Lamoure,  N,  Dak,,  in  1903, 


Date. 


Mays.. 
July  29. 


Hydrographer. 


F.  E.  Weymouth . 
E.  P.  Chandler.-. 


Diflcharge. 


Second-feet. 

127 

Ahont  5 
or  10. 


Mean  daily  gage  height,  in  fiet,  of  James  River  at  Lamoure,  N.  Dak,,  for  1903, 


Day. 

Apr. 

May. 

-1.60 
-1.60 
-1.60 
-;.8D 
-1.60 
-1.60 
-1.60 
-1.40 
-1.60 
-1.60 
-1.60 
-1.60 
-1.60 
-1.60 
-1.50 
-1.60 

1 

June. 

Jtdy. 

Day. 

Apr. 

May. 

-1.40 
-1.80 
-1.40 
-1.50 
-1.60 
-1.10 

-  .80 
-1.40 
-1.00 

.00 
.00 

-  .20 

-  .80 

-  .40 

-  .40 

June. 

July. 

1 

(«) 
8.90 
5.40 
6.20 
6.50 
6.50 
6.60 
5.«) 
4.70 
4.20 
3.70 
8.10 
2.40 
1.60 
.80 
.20 

-0.60 

-  .50 

-  .50 

-  .60 

-  ..W 

-  .60 

-  .40 
-.40 

-  .40 

-  .40 

-  .40 

-  .80 

-  .80 

-  .80 

-  .30 

-.» 

-0.10 
-  .10 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

17 

-0.10 

-  .40 

-  .60 

-  .80 
-.90, 
-1.00 
-1.10 
-1.20 
-1.80 
-1.80 
-1.10 
-1.40  1 
-1.50  1 
-1.60  1 

1 

-0.20 

-  .20 

-  .20 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

0.00 

t 

18 

-  .10 

3 

19 

-  .10 

4 

20    

-  .10 

5 

21 

—  .10 

6 

22 

-  .20 

7 

28    

-  .20 

8 

24 

—  .20 

» 

26 

-  .20 

Ifl 

26             .... 

-  .20 

U 

27 

-  .20 

12 

28 

—  .20 

13 

28  .... 

—  .20 

U 

80 

—    80 

IS 

31 

—    80 

16 

1 

a  Frozen. 


A 
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[NO. 


NIOBRARA  RIVER  NEAR  VALENTINE,  NEBR. 

This  station  was  established  July  22, 1897,  by  O.  V.  P.  Stout,  and  was 
known  as  the  Fort  Niobrara  station.  On  June  26,  1901,  it  was  rees- 
tablished at  the  Borman  bridge,  which  is  about  3  miles  upstream  from 
the  military  bridge.  The  gage  is  of  the  wire  and  weight  type,  located 
about  1,000  feet  upstream  from  the  bridge  on  the  left  bank.  The  wire 
runs  over  a  pullej'  supported  by  a  frame,  on  the  arm  of  which  the  gag:e 
heights  are  read  from  a  scale  graduated  to  half  tenths.  The  distance 
from  the  end  of  the  weight  to  the  index  or  marker  on  the  wire  is  9. 90 
feet.  Measurements  are  made  from  a  one-span  steel  bridge,  resting  on 
tubular  concrete  piers,  none  of  which  obstruct  the  channel.  The  up- 
stream hajid  rail  is  marked  at  10-foot  intervals,  and  the  initial  point 
for  soundings  is  the  zero  mark  on  the  upstream  hand  rail  in  line  with 
the  west  face  of  the  east  pier.  The  channel  is  straight  for  about  100 
feet  both  above  and  below  the  gaging  section.  The  banks  are  high  and 
not  liable  to  overflow,  while  the  bed  is  rock  covered  at  times  with  a 
thin  layer  of  shifting  sand.  The  velocity  of  the  water  is  always  very 
high. 

The  range  of  gage  heights  seldom  exceeds  1  foot  and  the  stream 
has  a  marked  constancy  of  flow. 

Bench  mark  No.  1  is  the  head  of  a  nail  driven  in  the  stump  of  a  box- 
elder  tree — one  of  a  chimp  of  four — ^just  east  of  Mr.  Borman's  house. 
Its  elevation  above  gage  datum  is  17.26  feet.  Bench  mark  No.  2  is  a  6 
by  6  inch  pine  head  block  on  which  the  gate  rests  when  closed.  Its 
elevation  is  16.19  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discliarge  measurements  of  Niobrara  River  near  Valentine,  Nebr,,  in  190S. 


Date. 


April  26 J.  C.Stevens 

May  26 do 

Do - I do 

June  25 | do 

August  25 .1 do 


September  17.. 

Do 

December  28  . . 


I, 


I  Diachar^re. 


E.  C.  Murphy 

do 

J.  C.  Stevens . 


Feet. 

Second-feft. 

1.55 

766 

1.55 

894 

1.55 

878 

1.40 

714 

1.30 

602 

1.38 

709 

1.38 

715 

1.75 

706 
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Mean  daily  gage  height,  infect,  of  Niobrara  ititvT  near  Valentine,  Nebr.^for  1903. 


Day. 


Feb.   Mar.  Apr.  I  Hay.  June.  July. ,  Aafif. 


1 

4 

:j 

4 1 

H 

1$ 

f*    . 

9 

ici 

11 

1* 1 

13                                                      1 

u:;;::;;::::::::::;;::::      :::::: 

15. 

1.36 

H 

1.22 

IT 

1.13 

IM 

1.56' 

19 

1.66 

aj 

1.76 

*1 

1.84 

as 

l.fl5 

23 

1.70 

24                .... 

1.88 

s 

1.76 

as 

1.98 

27 

1.05 

3< 

1.42 

29 

ai 

31 1 

1.18 
1.67 
1.90 
1.75 
1.80 
1.78 
1.90 
1.95 
1.98 
2.10 
2.06 
2.13 
2.15 
2.10 
2.05 
1.98 
2.02 
2.06 
2.  OB 
1.78 
1.85 
1.72 
1.80 
1.75 
1.78 
1.96 
1.95 
1.90 
1.88 
1.85 
1.88 


1.90 
1.94 
1.92 
1.80 
1.85 
1.65 
1.63 
1.65 
1.68 
1.85 
1.70 
1.58 
1.02 
1.60 
1.52 
1.57 

i.eo 

1.68 
1.90 
1.87 
1.75 
1.70 
1.72 
1.58 
1.63 
1.55 
1.53 
1.65 
1.60 
1.57 


1.60 
1.52 
1.60 
1.65 
1.56 
1.57 
1.62 
1.60 
1.61 
1.72 
1.68 
1.56 
1.58 
1.48 
1.47 
1.45 
1.50 
1.61 
1.48 
1.45 
1.'47 
1.45 
1.40 
1.42 
1.38 
1.67 
1.40 
1.40 
1.50 
1.41 
1.42 


1.60 

1.43 

1.42 

1.47 

l.«) 

1.40 

1.38 

1.44 

1.48 

1.39 

1.41 

1.31 

1.28 

1.30 

1.32 

1.30 

1.34 

1.30 

I  1.42 

'  1.35 

I  1.62 

1.35 

I  1.48 

1.40 

I  1.40 

1.35 

I  1.36 

\  1.40 

1.85 

I  1.33 


j  1.40 
1.37 
1.86 

'  1.37 
1.30 

I  1.88 

j  1.30 
1.30 

,1.29 
1.31 

I  1.83 
1.35 
1.38 
1.38 
1.40 
1.37 
2.12 
3.37 
2.00 
1.56 
1.41 
1.35 
1.84 
1.32 
1.33 
1.35 
1.30 
1.25 
1.30 
1.36 
1.47 


1.66 
1.95 
3.2) 
1.80 
1.61 
l.JB 
1.26 
1.27 
1.20 
1.22 
1.24 
1.28 
1.30 
1.42 
1.35 
1.40 
1.39 
1.35 
1.33 
1.34 
1.33 
\.U 
1.31 
1.32 
1.29 
1.85 
1.45 
1.37 
1.33 
1.27 
1.31 


I 


1.38  I  1.62 

1.41  '  1.50 
1.45  ,  1.51 
1.38     1.55 

1.42  !  1.46 
1.41     l.SO 


Sept.    Oct.    Nov.  Dec. 

1.30  I 

1.33  ' 

1.31  1 

1.37  ! 
1.29  ! 
1.82 
1.%  I 

1.38 : 

1.31  \ 

1.32  I 

1.29] 

i.» ; 

1.38 
,1.35 

1.43 
i  1.40 

1.38 
I  1.37  ' 

I  ^-^  I 

1.38  , 

!  1.41  I 

1.45  , 

1.34  1 
I  1.35  ! 

1.42  I 
'  1.40  I 
I  1.34  i 
'  1.36  I 
I  1.40  I 


1.40 

1.32 

1.34 

1.35 

1.44 

1.60 

1.42 

1.43 

1.45 

1.61 

1.40 

1.41 

1.39  I 

1.42 

1.45  ' 

1.48 

1.48 

1.47 

1.45 

1.40 

1.45 

1.48 

1.49 

1.47 

1.48 


1.50 
1.50 
1.52 
1.50 
1.62 
1.63 
1.58 
1.66 
1.60 
(«») 

(«») 
(") 
(*) 
(«») 
1.80 
1.75 
1.65 
1.62 
1.60 
1.62 
1.63 
1.57 
1.52 


1.58 

1.62 

1.67 

1.60 

(«) 

1.66 

1.60 

1.62 

1.68 

1.62 

1.61 

1.60 

1.51 

1.41 

1.46 

1.65 

1.80 

1.82 

1.88 

1.82 

1.89 

1.78 

1.80 

1.79 

1.90 

2.00 

1.80 

1.75 

1.74 

1.72 

1.73 


«  No  record- 


<»Ice. 


Rating  table  for  Niobrara  River  near  Valentine,  Nebr.,from  January  1  to  Decem- 
ber SI,  19(fS, 


i^ht. 


heig] 


Ft€i. 
1.0 
1.1 
1.2 
1.3 


^^^^'  I    heigft.     I>^'«^- 


""^t. 


heicrl 


Discharfce. 


(ihafre 
height. 


Discharge. 


'•I 


id-feet. 

Feet. 

Second-feet.' 

Feet. 

Secwxilfeet. 

Feet. 

1  Second- feet. 

475 

1.4. 

655 

1.8 

1,155 

2.2 

1,985 

490    1 

1.5 

750     ' 

1.9 

1,330 

i 

525 

1.6 

1          865     1 

2.0 

1,525 

580    , 

1 

1.7 

1      1,000    ! 

1 

2.1 

1,740 

1 

This  table  was  applied  indirectly  according  to  the  methods  outlined  in  Nine- 
teenth Annual  Report  of  the  United  States  Geological  Survey,  part  4,  page  328. 
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[KO.  99. 


Estimated  monthly  discharge  of  Niobrara  River  7iear  Valentin e,  Nd>r,ffor  19()J, 
[Drainage  area,  6,070  square  miles.] 


Month. 


February  15-28 . 

March 

April 

May 

June 

Jnly _. 

August- 

September 

October  .  _  _ 


Discharge  in  second-feet. 


November  1-14  and 
22-30« 


December,  5th  miss- 
ing---  


Maximum. 

Minimum. 

1,525 

505 

1,860 

525 

1,425 

750 

1,075 

700 

805 

615 

7,000 

550 

6,800 

525 

750 

580 

750 

58Q 

1,000 

525 

Mean. 


1,357 
979 
794 
692 
912 
843 
688 
680 

724 

728 


Tot»Iin 
acre-£eet. 


27,713 
83,439 
58,255 
48,821 
41, 177 
56,077 
51,884 
37,964 
42, 119 

83,028 

43,021 


Run-off. 


Second-feet 

per  square 

mUe. 


0.164 
.224 
.161 
.131 
.114 
.150 
.139 
.105 
.113 

.119 

.119 


Depth  in 
inches. 


0.085 
.258 
.180 
.151 
.127 
.173 
.160 
.117 
.130 

.102 

.133 


"Ice. 
ELK  CREEK  NEAR  PIEDMONT,  8.  DAK. 

This  Station  was  established  August  21,  1903,  by  R.  F.  Walter, 
assisted  by  W.  T.  Carpenter.  It  is  located  on  the  highway  known  as 
the  Valley  road,  and  is  on  the  first  bridge  below  Piedmont.  The  gage 
is  a  vertical  1^  by  4  inch  pine  timber  spiked  to  the  downstream  pile 
of  the  pier  at  the  middle  of  the  span.  The  foot  marks  are  steel  nails 
projecting  about  an  inch  from  the  timber.  The  tenths  are  marked 
witli  brass  tacks.  The  gage  was  read  twice  daily  by  Reese  Fockler. 
The  discharge  measurements  are  best  made  by  wading,  as  the  bridge 
crosses  the  stream  at  ayi  angle.  The  initial  point  for  soundings  is  a 
steel  nail  driven  into  the  side  of  a  fence  post  on  the  south  or  down- 
stream side  of  the  bridge.  The  channel  is  curved  for  100  feet  above 
and  below  the  station.  The  stream  has  a  swift  current.  Both  bank^ 
are  low  but  are  not  subject  to  overflow.  They  are  wooded  below,  but 
cleared  above  the  station.    The  bed  of  tlie  stream  is  sandy  and  shifting. 

Bench  mark  No.  1  is  the  top  of  a  nail  surrounded  by  a  circle  of 
brass  tacks  driven  into  the  top  of  a  pile  in  the  wing.  The  pile  is  the 
most  easterly  one  in  the  north  end  of  the  bridge.  Its  elevation  above 
the*zero  of  the  gage  is  6.98  feet.  Bench  mark  No.  2  is  the  top  of  a 
steel  spike  driven  into  a  root  of  an  elm  tree  300  feet  north  of  the 
bridge.  Its  elevation  is  5.26  feet  above  the  zero  of  the  gage.  The 
drainage  area  above  the  station  is  100  square  miles. 

This  station  was  abandoned  soon  after  it  was  established  on  account 
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of  the  fact  that  the  observer  left  and  another  could  not  be  found  near 
the  station.  Miscellaneous  measurements  will  be  taken  here  as  oppor- 
tunity affords. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 

The  following  discharge  measurement  was  made  by  W.  T.  Carpenter 
in  1903: 

Angnst  21:  Gkige  height,  0.615  feet;  discharge,  4.5  second-feet. 
Mean  daily  gage  height^  infect^  of  Elk  Creek  near  Piedmont,  S.  Dak,,  for  1903, 


I^y.        Aug. 

Sept. 

1 

Day. 

AngJsept.        Day. 

Aug.  1  Sept.        Day. 

Aug. 

Sept. 

0.7D 
.68 
.68 
.78 
.65 
.68 
.70 
.65 

9 

1          1 
0.70     17 

1.02 
1  10 

'» 

..    0.88 
...    .80 
.-!  1.05 

..i    .80 

0.60 

10 

I    .80     18 

.90 

11 

1    .80   |19 

K  1    27 

.90 

12 

85  1' 20 

.02      28  

.90 

- 

13   - 

'     .88      21. 

00.65 
.75 

.92 

flO 

29 

,    .78        .90 

14 

1    .80     22 

ao 

.70        .90 

- 

15 

.82   '  23 

.66  ;   .00  !  ai  

..     .70   

8 1 

16 

1  1.08  „  24 

.« 

.90  ' 

1 

1 

1 

aObeerrer  left,  so  only  records  for  this  month  were  kept. 
BOX  ELDER  CREEK  AT  BLACKHAWK,    8.    DAK. 

This  Station  was  established  June  27,  1903,  by  R.  F.  Walter.  It  is 
located  at  the  bridge  on  the  road  leading  past  the  church  at  Black- 
hawk.  It  is  about  2  miles  downstream  from  the  point  at  which  Box 
Elder  Creek  crosses  the  road  from  Rapid  to  Piedmont.  The  gage  is 
a  vertical  timber  graduated  to  feet  and  tenths  and  securely  spiked  to 
a  pile  on  the  upstream  side  of  the  east  end  of  the  bridge.  The  gage 
is  read  once  each  day  by  Roy  H.  Ilaedt.  Discharge  measurements 
are  best  made  by  wading.  The  initial  point  for  soundings  is  a  brass 
tack  driven  into  the  hand  rail  vertically  above  the  gage.  The  channel 
is  straight  for  150  feet  above  the  station  and  curved  for  75  feet  below. 
Both  banks  are  high  and  cleared,  but  may  overflow  in  extremely  high 
water.  The  bed  of  the  stream  is  stonj'-,  with  soft  mud  along  the  edges. 
There  is  considerable  water  grass  just  below  the  station.  Bench 
mark  No.  1  is  a  steel  spike  driven  in  a  large  fence  post,  about  6  inches 
above  its  base,  at  the  corner  of  the  barnyard,  300  feet  east  of  the  sta- 
tion. Its  elevation  is  16.84  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  a  steel  spike  driven  into  the  south  gatepost,  about  6 
inches  above  its  base.  This  gate  is  located  near  a  house  about  500 
feet  from  the  station,  along  the  road  toward  Rapid.  The  elevation  of 
the  bench  mark  above  the  zero  of  the  gage  is  16.81  feet.  The  drain- 
age area  above  the  station  is  157  square  miles. 

The  observations  at  this  station  durins:  1003  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 
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Discharge  nieamirements  of  Bos'  Elder  Creek  at  BlackTiairk,  S.  Dak,,  in  liMtS, 


Date. 

Eydrographer. 

hei^?t.     ,I>l«char^. 

1 

June  27 

R.  F.  Walter 

Feet. 
1.40 
.90 

Second- feet. 
39.00 

August  21                        -  . 

W.  T .  Carpenter  , .     . 

3.40 

November  6   .             

R.F.Walter 

1 
.60                  -43 

Mean  daily  gage  height,  in  feet,  of  Box  Elder  Creek  at  Blackhawk,  S.  Dak.^  fcrr 

1903, 


Day. 


June. 


3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
28. 
27., 
28.. 
29. 
30- 


July. 


Aug. 


1.40 
1.30 
1.30 


I 


1.30  I 

1.30 

1.20 

1.30  j 

1.30  ' 

1.20 

1.10  I 

1.00  ' 

1.00 

1.00  I 

1.00  I 

1.00  , 

.90  j 

.90  ' 

.90' 

.90 

1.00 

1.20 

1.20 

1.10 

1.00 

.90 

.90  1 

.90 

.90  I 

.90 

.90 

.90  I 

.90 

1.00  I 

1.00  I 


1.00 

1.10 

1.10 

1.00 

1.00 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 


Sept. 


Oct.       Not. 


Dec. 


0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90  I 
.90  I 
.90  I 
.90 
.90  ', 
.90 
.90 
.90 
.90 
.80  ! 
.80 
.80 
.80  ' 
.80 
.80 
.80 
.80 


0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.70 
.70 


I 


o.eo 

.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 


ci.eo 

..-50 
.150 
..tO 
.50 
.50 
.^} 
.50 
.50 
.50 
.50 

..Tl> 

.5<» 
.50 
-50 

..T«) 

-ijl) 
a. 60 


.70 

.60    

.70 

.60    

.70 

.60    

.70 

.60    

.70 

.60   

.70 

.60    

.60 

.60    

.60 

.60    

.60 

.«>   

.60 

.60   

.60 

oReadingrH  disc-ontinaed  after  December  19  on  account  of  ice. 
RAPID   CREEK   AT  RAPID,  S.  DAK. 

This  station  was  established  June  10,  1903,  by  R.  F.  Walter.  It 
is  located  at  a  wa^on  bridge  one-half  mile  downstream  from  the 
Rapid  River  Milling  Company's  mill  and  one-fourth  mile  north  of 
the  Fremont,  Elkhorn  and  Missouri  Valley  Railway.  The  gage  is  a 
vertical  2  by  -i  inch  timber,  securely  spiked  to  a  timber  at  the  south 
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abutment  of  the  bridge.  It  is  graduated  to  feet  aod  tenths  by  meaos 
of  brass-headed  tacks.  The  observer,  Prof.  Mark  Ehle,  jr.,  of  the 
South  Dakota  School  of  Mines,  reads  the  gage  twice  each  day.  Dis- 
charge measurements  are  made  from  the  downstream  side  of  the 
wagon  bridge.  The  initial  point  for  soundings  is  a  brass-headed  tack 
surrounded  by  four  similar  tacks  driven  into  the  downstream  face  of 
the  end  post  at  the  south  end  of  the  bridge.  The  channel  is  straight 
for  150  feet  above  and  100  feet  below  the  station.  The  banks  are  12 
to  15  feet  high,  and  will  overflow  only  at  extreme  high  water.  The 
bed  of  the  stream  is  muddy,  with  embedded  bowlders.  At  high  water 
the  stream  flows  in  two  channels,  one  of  which  is  extremely  small. 
The  river  is  subject  to  rapid  fluctuations  in  height,  owing  to  the  open- 
ing and  closing  of  head  gates  of  a  ditch  above  the  station.  Bench 
mark  No.  1  is  the  top  of  a  nail  driven  flush  with  the  surface  of  the 
top  of  a  low  post  at  the  south  end  of  the  bridge.  Its  elevation  above 
the  zero  of  the  gage  is  12.73  feet.  Bench  mark  No.  2  is  the  upper 
surface  of  the  lowest  timber  of  the  front  doorsill  of  a  house  owned 
(but  not  occupied)  by  Mr.  Feigel.  Its  elevation  above  the  zero  of  the 
gage  is  18.12  feet.  This  is  the  first  house  on  the  west  side  of  the  road 
going  north  from  the  bridge. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 


Discharge  itieas  .rements  of  Rapid  Creek  at  Rapid,  S.  Dak.,  in  1903. 

Dlacharge. 


Date. 


Hydrographer. 


JtmelO.._ I  R.  F.  Walter 

AngnstlS _.  I  W.  T.  Carpenter 

September  17 _ ' do 

November  4 _..   F.  C.  Magmder  . 


Gaffe 
leignt. 


heig] 


I 


Feet. 
2.30 
1.70 
1.95 
1.75 


Second-feet. 
170 

46 
91 
58 


Mean  daily  gage  height,  in  feet,  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  Wo.i. 


8.. 

».. 
10.. 
11.. 


Day. 


I  I 

I  June.  .  July.  |  Aug. 


Sept. 


2.10 
2.10 
2.10 
2.15 
2.15 
2.35 
2.85 
2.35 
2.30 

2.ao 

2.25 


2.40  1 

2.01 

2.25 

2.01 

2.20 

2.01 

8.25  j 

2.00 

2.30 

1.98 

2.20 

1.96 

2.10  1 

1.98 

2.10  1 

1.95 

2.05  i 

1.92 

2.05  ' 

1.85 

2.05! 

1.95 

1.70 
1.85 
1.88 
1.90 
1.75 
1.91 
1.90 
l.So 
1.80 
1.85 
1.85 


Oct. 

Nov. 

1.85 

1.78 

1.82 

1.78 

1.82 

1.78 

1.82 

1.80 

1.72 

1.80 

1.80 

1.80 

1.80 

1.78 

1.78 

1.78 

1.80 

1.72 

1.80 

1.72 

1.80 

1.75 

1.75 
1.80 
1.80 
1.85 
1.80 
1,70 
1.70 
1.65 
1.70 
1.70 
1.66 
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Mean  daily  gage  height,  in  feet,  of  Rapid  Creek,  c^c— Continued. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

12 

2.20 
2.20 
2.15 
2.20 
2.20 
2.20 
2.16 
2.10 
2.16 
2.25 
2.40 
2.45 
2.55 
2.50 
2.45 
2.85 
2.85 
2.30 
2.25 

2.05 
2.05 
2.02 
2.02 
2.02 
2.00 
2.12 
2.10 
2.06 
2.01 
1.90 
1.91 
1.80 
1.90 
1.95 
1.98 
1.98 
2.02 
2.06 
2.05 

1.88 
1.86 
1.70 
1.82 
1.82 
1.80 
1.85 
1.78 
1.75 
1.72 
1.88 
1.78 
1.82 
1.78 
1.81 
1.78 
1.76 
1.80 
1.78 
1.68 

1.75 
1.90 
1.92 
1.92 
1.98 
1.95 
1.92 
1.88 
1.85 
1.84 
1.82 
1.78 
1.86 
1.80 
1.78 
1.78 
1.82 
1.88 
1.86 

1.80 
1.80 
1.82 
1.82 
1.80 
1.78 
1.80 
1.78 
1.78 
1.78 
1.75 
1.78 
1.80 
1.78 
1.80 
1.80 
1.80 
1.78 
1.75 
1.78 

1.78 

1.78 

1.75 

1.78 

(«) 

(«) 

(«) 

(«) 

(«) 

1.70 

1.66 

1.85 

1.80 

1.80 

1.&5 

1.85 

1.90 

1.80 

1.80 

13 

14 

1.65 

15 

16 

1.65 

17 

1.65 

18 

1  60 

19 

1.65 

20 

(«) 

21 

22 

23 

24 

JS 

26 

27 

28 :..     . 

29 

80 

81 



1 

a  River  frozen. 


Rating  table  for  Rapid  Creek  at  Rapid,  S,  Dak.,  from  June  1  to  December  31,  I9(.K3. 


Gage 
height. 

Discharge. 

heiglft. 

Discharge. 

Gaffe 
1  height. 

Discharge. 

;     Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Sec<md-feet. 

1.5 

21 

1.9 

81 

2.3 

171 

2.7 

285 

1.6 

33 

2.0 

102 

2.4 

197 

2.8 

815 

1.7 

48 

2.1 

124 

2.5 

225 

2.9 

345 

1.8 

64 

2.2 

146 

2.6 

1 

255 

8.0 

375 

Estimated  monthly  discharge  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  1903, 
[Drainage  area,  410  square  miles.] 


Month. 


June 

July 

August 

September 

October 

November  « 

December  1-19  * 


Discharge  in  second-feet. 


Maximum.  Minimum. 


240 

197 

102 

102 

72 

81 

72 


124 
64 

48 
48 
48 
40 


Mean. 


163 
117 
75 
73 
63 
52 
41 


Total  in 
acre-feet. 


9,699 
7,194 
4,612 
4,344 
3,874 
3,094 
1,545 


Run-off. 


Second-feet 


Depth  in 


^mUr"     '^-^--' 


0.398 
.286 
.183 
.178 
.154 
.127 
.100 


0.444 
.329 
.211 
.199 
.178 
.142 
.071 


a  Nov.  16  to  20,  iuclusive,  estimated. 


bDec.  12  to  14,  inclusive,  estimated. 
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SPRING  CREEK  AT  BLAIR'S  RANCH,  NEAR  RAPID,  S.  DAK. 

This  Station  was  established  June  27,  1903,  by  R.  F.  Walter.  It  is 
located  on  the  highway  from  Rapid  to  Hermosa,  on  the  property  of  Frank 
Blair.  The  gage  is  an  upright  2  by  4  inch  timber  spiked  to  a  tree  at 
the  water's  edge  about  100  feet  above  a  small  plank  footbridge  from 
which  measurements  of  discharge  are  sometimes  made.  The  gage  is 
read  once  each  day  by  Lyda  Blair.  The  channel  is  straight  for  100  feet 
above  and  75  feet  below  the  station.  The  water  is  sluggish  above  and 
below  the  footbridge,  but  has  a  high  velocity  where  measurements  are 
made.  Both  banks  are  low  and  subject  to  overflow.  At  the  station 
the  bed  of  the  stream  is  gravelly;  above  and  below  this  point  it  has  a 
muddy  bottom.  Bench  mark  No.  1  is  a  steel  nail  driven  into  the  tree 
to  which  the  gage  is  attached.  Its  elevation  is  2.14  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  steel  nail  driven  into  the 
base  of  a  tree  about  50  feet  upstream  from  the  gage.  Its  elevation  is 
4.14  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  steel  nail 
driven  into  the  roots  of  a  tree  about  75  feet  downstream  from  the 
gage.  Its  elevation  is  3.36  feet  above  the  zero  of  the  gage.  The 
drainage  area  above  the  station  is  205  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 

Discharge  measurementa  of  Spring  Creek  at  Blair* s  ranch,  S.  Dak.,  in  1903. 


Date. 

Hydrographer. 

bei^. 

Discharge. 

Jime27 

R.  F.Walter 

Ftet 
1.25 
.95 
.97 

8econd'/eet. 
28.0 

Angngt  19 

W.  T.  Carpenter 

6.4 

September  18 

do                 ... 

7.7 

■ 

Mean  daily  gage  height,  in  feet,  of  Spring  Creek  at  Blair* a  ranch,  S.  Dak.,  for 

1903. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.30 
1.10 
1.10 
1.10 
1.10 
1.U6 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.10 
1.10 
1.10 
1.10 
1.10 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.85 

0.80 

2 

.80 

A 

.80 

*.—                                                      ..   .        . 

.70 

5 

.05 

6 

.65 

7 

.70 

8 

.70 

9 

.70 

10 

.85 

11 

.85 

12 1 

.90 
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Mean  daily  gage  height,  in  feet^  of  Spring  Creek,  etc. — Contmued. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

13 

1.00 
1.00 
1.30 
1.25 
1.20 
1.30 
1.20 
1.10 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 

1.10 

1.00 

1.00 

1.00 

.90 

.90 

.90 

1.00 

.90 

.90 

.90 

.90 

1.10 

.90 

.90 

1.00 

1.00 

1.00 

.90 

0.90 

1.00 

1.00 

1.00 

1.00 

.95 

.96 

.96 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

0.90 
..90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

,.90 
.90 
.90 
.90 

0.70 
.60 
1.00 
.70 
b.40 
ft.  20 
MO 

.60 
.85 

.85 
.70 
.80 
.80 
.70 
.70 
.90 

0.90 

14 

90 

15 

.%«) 

16 1 

i.a» 

17 ■ 

1  00 

18 

1  Of) 

19 

nl.OO 

20.... 

21 

22 

23 

24 

26 

26 

27 

1.25 
1.20 
1.20 
1.15 

28 

29 

30 

31 

a  Readings  discontinued  after  December  19  on  account  of  ice. 


BATTLE  CREEK  AT  HERMOSA,    S.    DAK. 


bFrosen. 


Thisstationwasestablished  August.  22, 1903,  by  R.  F.  Walter,  assisted 
by  W.  T.  Carpenter.  It  is  located  at  the  Chicago  and  Northwestern 
Railroad  bridge.  The  gage  is  a  1^  by  4  inch  vertical  pine  timber 
nailed  securely  to  a  pile  in  the  sixth  bent  from  the  north  end  of  the 
railroad  bridge.  It  is  read  once  each  day  by  A.  B.  Huff.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  bridge,  to 
which  the  gage  is  fastened.  At  low  water  measurements  can  be  made 
by  wading.  The  initial  point  for  soundings  is  a  steel  nail  surrounded 
by  a  circle  of  brass-headed  tacks  on  the  downstream  end  of  the  fourth 
bent  from  the  north  end  of  the  bridge.  The  channel  is  curved  for  about 
700  feet  above  the  station  and  is  straight  for  100  feet  below.  The  cur- 
rent velocity  is  moderate.  The  right  bank  is  high  and  precipitous.  The 
left  bank  is  h  igh,  but  slopes  toward  the  water's  edge.  The  banks  are  not 
wooded.  The  bed  of  the  stream  is  composed  of  sand  and  gravel,  with 
mud  near  the  banks.  There  are  two  channels  at  low  water.  Bench 
mark  No.  1  is  the  initial  point  for  soundings.  Its  elevation  above  the 
zero  of  the  gage  is  7.16  feet.  Bench  mark  No.  2  is  the  top  of  a  fence 
post  in  the  corner  of  a  wire  fence  50  feet  east  of  the  north  end  of  the 
railroad  bridge.  The  point  is  surrounded  by  a  circle  of  brass-headed 
tacks.     Its  elevation  above  the  zero  of  the  gage  is  9. 86  feet. 

The  drainage  area  above  the  station  is  175  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 
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Diacharge  mecuurements  of  Battle  Creek  at  Hermosa,  S.  Dak.,  in  1903, 


Angnst  22... 
November  7 . 


Hydrographer. 


W.  T.  Carpenter 
F.M.  Madden... 


I 


DischAr{(e.- 


Feet.       '  Second-feet. 

1.00  '  7.3 

.90  2.0 


Mean  daily  gage  height,  in  feet,  of  Battle  Creek  at  Hermosa,  S.  Dak.,  for  J90J. 


D»y. 

Ang. 

Sept. 
1.00 

Oct. 
1  00 

2 

1  00    1  no 

3 

1.00 
1.00 

1.00 

^z:;;::::::::: ;::;;; 

1  00 

5.. 

1.00 

1  00 

6.                      ... 

1.00     1.00 

1.00     1.00 

6 

1.00     1.00 

, ! 

1.00     1.00 

10 1 

1.00 
1.00 
1.30 

1  00 

u 1 

1  00 

12 

1  00 

14 1 

!..«  '  1.00 

i.ao     .90 

16 '  .  ... 

1.90       .90 

16 

1.20      .90 

Nov.   Dec. 


I 


Day. 


I  Aug.  Sept.]  (k-t.  '  Nov.  Dec. 


0.00 
.90 
.90 
.90 
.90 
.90  1 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 


I 


T 


0.90  !   17 

.90     18 

.90   ;  19 

.90  I  20 

.90   j  21 

.90     22 

.90     23 1.00 

.90  ij  24 '  1.00 

.90  !!  25 1.00 

.90  '   26 1  2.50 

.90  |i  27 '  2.00 

.90  I  28 I  1.00 


.90 
.90 
.90 
.90 


1.10 
1.00 
1.00 


1.20 
1.20 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 


0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 


0.90 

.90 

O.90 


a  Readings  discontinned  December  20  on  account  of  ice. 
CHEYENNE  RIVER  AT  EDGEMONT,  S.  DAK. 

This  Station  was  established  June  19,  1903,  by  R.  F.  Walter.  It  is 
located  at  the  highway  bridge  just  downstream  from  the  Burlington 
and  Missouri  River  Railroad  bridge.  It  is  just  above  the  junction  of 
Cottonwood  Creek  and  Cheyenne  River.  The  gage  is  a  vertical  2  by 
4  inch  timber  graduated  to  feet  and  tenths,  and  fastened  by  bolts 
and  iron  bands  to  the  downstream  side  of  the  middle  steel  pier  of 
the  bridge.  The  observer  is  Loyd  Stewart,  who  reads  the  gage  once 
each  day.  Discharge  measurements  are  made  from  the  highway 
bridge.  The  initial  point  for  soundings  is  a  brass-headed  tack  sur- 
rounded by  four  similar  ta<;ks  in  the  first  post  of  the  hand  rail  on  the 
west  end  of  the  bridge.  The  channel  is  straight  above  and  below  the 
station,  and  the  current  velocity  is  low.  The  right  bank  is  high 
enough  to  prevent  overflow,  and  is  cleared.  The  left  bank  is  low  and 
subject  to  overflow;  it  has  a  few  scattered  trees.  The  bed  of  the 
stream  is  sandy  and  shifting.  The  water  flows  in  two  channels  at  low 
water  and  in  one  at  high  stages.  Bench  mark  No.  1  is  a  nail  sur- 
rounded by  a  circle  of  brass  tacks  driven  into  a  knot  on  the  south  side 
of  a  Cottonwood  tree  250  feet  north  of  the  north  end  of  the  wagon 
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bridge.  Its  elevation  above  the  zero  of  the  gage  is  11.29  feet.  Bench 
mark  No.  2  is  the  corner  of  the  abutment  at  the  north  end  of  the  rail- 
road bridge.  It  is  on  the  fourth  step  of  the  abutment  and  on  the  cor- 
ner on  the  east  side  away  from  the  bridge.  Its  elevation  above  the 
zero  of  the  gage  is  20.23  feet.  The  drainage  area  above  the  station  is 
7,350  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  dii*ection  of  R.  F.  Walter,  district  engineer. 

Discharge  measurements  of  Cheyenne  River  at  Edgem/mt,  S.  Dak,,  in  190S. 


Date. 


Hydrographer. 


June  19 1  R.P.Walter  .... 

Aogii8t24 1  W.  T.  Carpenter . 

S^tember21 | do 

November  14 1  F.M. Madden  ... 


Mean  daily  gage  height,  in  feet,  of  Cheyenne  River  at  Edgemont,  S.  Dak.,  for  19f?S. 


Day. 


June.     Jnly.  I  Aoff. 


1 

2 

, 

3 1 

4 1 

5 

6 ! 

7 

im 

8 

1.70 

9 

2.40 

10 : 

2.00 

11 

1.75 

12 

155 

13 

1.130 
1.40 
1.35 
1.90 
2.15 
1.80 
1.60 
1.55 
1.50 
2.30 
1.70 
1.65 
1.60 
1  60 

U 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1.60 

28 

1.00 

29 

1  40 

30 

L  :jo 

81 

1.60 
1.60 
1.40 
1.30 
1.25 
1.20 
1.15 
1.10 
1.10 
1.10 
6.40 
7.00 
4.30 
3.10 
2.70 
2.20 
8.00 
6.30 
3.90 
2.50 
2.30 
2.00 
1.80 
2.30 
4.10 
8.00 
8.50 
3.20 
2.80 
3.00 
3.80 


4.30 
5.40 
4.40 
4.10 
3.70 
8.40 
3.10 
2.80 
2.50 
2.30 
2.00 
5.70 
4.00 
8.70 
3.20 
3.00 
2.70 
2.50 
2.30 
2.20 
1.90 
1.80 
1.80 
1.70 
3.50 
3.10 
3.70 
3.50 
3.30 
3.10 
2.90 


Sept. 


2.70 
2.50 
2.20 
2.10 
2.00 
2.00 
2.00 
1.90 
2.20 
2.20 
2.20 
2.20 
7.40 
4.30 
3.70 
3.40 
3.00 
2.70 
2.50 
2.30 
2.10 
2.00 
2.00 
1.80 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 


Oct    I  Nov. 


I 


1.60 
1.50 
l.fiO 
1.60 
1.60 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
1.80 
1.30 
1.30 
1.80 
1.30 
1.80 
1.80 
1.30 
1.30 


1.30 

1.30  I 

1.30  I 

1.80 

1.30  ! 

1.80 

1.30 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20  I 

1.20  [ 

1.40  1 

1.60 

1.60 

1.60 

1.60, 

1.60; 

1.70 

1.70 

1.70 

1.70 

1.70 

1.90 

1.80 


Dec. 

1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
al.90 


-I- 


a  Observations  at  station  discontinued  after  December  7  till  spring,  1904,  on  account  of  ice. 
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BEL.LB  FOURCHE  RIVER  AT  BELLE  FOURCHE,   8.   DAK. 

This  station  was  established  May  26,  1903,  by  R.  F.  Walter.  It  is 
located  at  the  county  highway  bridge  on  the  western  outskirts  of 
Belle  Fourche,  S.  Dak.  The  gage  consists  of  a  2  by  4  inch  vertical 
timber  spiked  to  a  pile  on  the  north  side  of  the  bridge  on  the  third 
bent  from  the  east  end.  It  is  graduated  to  feet  and  tenths.  The  foot- 
marks are  copper  figures  and  the  tenths  are  marked  with  brass  tacks. 
The  gage  is  read  once  each  day  by  Henry  Roberts.  Discharge  meas- 
urements are  made  from  the  north  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  center  of  the  north  pile  in  the  first  bent  on 
the  east  side.  The  channel  is  straight  for  .about  225  feet  above  the 
station  and  for  300  feet  below.  The  current  is  swift.  The  left  bank 
is  high,  with  a  few  scattered  trees.  The  right  bank  is  low  and  subject 
to  overflow  at  flood  stages.  It  is  sparsely  wooded.  The  bed  of  the 
stream  is  of  gravel  and  is  permanent.  The  water  flows  in  a  single 
channel  except  at  low  stages,  when  it  is  divided  by  a  gravel  bar  below 
the  bridge.  Bench  mark  No.  1  is  a  spike  in  a  cottonwood  tree  on  the 
east  bank  50  feet  downstream  from  the  bridge.  Its  elevation  above 
the  zero  of  the  gage  is  8.016  feet.  Bench  mark  No.  2  is  the  top  of  the 
iron  breakwater  on  the  east  pier  of  the  railroad  bridge,  which  is  300 
feet  below  the  highway  bridge.  Its  elevation  is  8.21  feet  above  the 
zero  of  the  gage.  The  drainage  area  above  the  station  is  3,250  square 
miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 

Discharge  meamrements  of  Belle  Fourche  River  at  Belle  Fourche^  S,  Dak.,  in  1903, 


Date. 


Hydrographer. 


I  Discharge. 


May  26 

June  22 

July  21 

Augost  1 . . 
Angnst  3_ . . 
August  12.. 
AngnstSO. 
October  28. 


R.F.Walter 

do 

do 

F.'M.  Madden 

R.  F.Walter 

W.  T.  Carpenter 

do 

Madden  and  Magmder. 


Feei. 
3.20 
1.80 
2.15 
8.70 
4.00 
2.20 
8.10 
1.40 


Second-feet. 

573 

97 

212 

928 

1,126 

213 

4,072 

79 
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Mean  daily  gage  height  j  in  feet,  of  Belle  Fourche  River  at  Belle  Fourche,  S.  Dak. , 

for  1903. 


Day. 

June. 

July. 

1.30 

1.20 

1.00 

.90 

.90 

.90 

.80 

.80 

.90 

.70 

.60 

.70 

.70 

1.00 

1.30 

1.70 

Aug. 

Sept. 

Oct. 

Day. 

June. 

July. 

Aug. 

Sept. 

'Oct. 

1 

1 

1.75 

1.75 

1.65 

1.50 

1.35 

1.35 

1.35 

1.35 

1.00 

1.00 

.75 

.75 

.75 

.75 

.50 

.50 

4.60 
7.00 
4.00 
3.50 
2.70 
2.30 
2.20 
2.30 
2.80 
3.60 
1.70 
2.20 
2.20 
2.10 
1.90 

4.00 
2.80 
2.80 
2.50 
2.40 
2.10 
2.10 
2.10 
1.80 
1.50 
2.50 
7.90 
4.60 
3.50 

2  .»V) 

1 

1.50 

17 

0.50 

.60 

.60 

.50 

1.00 

1.80 

1.40 

1.50 

2.30 

1.80 

1.30 

1.30 

1.40 

1.70 

1.60 
1.50 

3.00 

4  50 

1  ^) 

2 

1.40  1 
1.50  1 
1.50  1 
1.20  ' 
1.20  1 
1.20  1 
1.20  1 
1.20  1 
1.20  , 
1.20  1 
1.20 
1.20  1 
1.20 
1.20 
1.20 

18 

2  10 

3.80 
3.60 
2.40 
2.50 
2.10 
ion 

I  3^ 

3 

19. 

1  50     1  7ft 

1   441 

4 

20. 

1.60 
2.20 
1.70 
1.50 

1.50 
1.50 
1.80 
1  HO 

1  .y» 

5 

21.      . 

1  211 

6 

£2 

1  '■» 

7 

23 

1  an 

8 

24.. 

1.30     1.75     1  Mi 

1  so 

9 

25 .;.... 

2.50     1.45 
2.50    2.45 
2.70     5.45 

1.80 
1.60 
1.40 

1  ai> 

10 

26 

1  2r) 

11 

27 

1  30 

12 

28 

2.30  '  2.80     2.50 
2.20    6.85     1.50 
1.40    ft  an  '  1  an 

1  "S) 

13 

29 

1  20 

14 

30 

1  dO 

15 

31 

3  75 

5.60    

a  1  so 

16 

2.00     7;90 

a  Observer  left  November  1  and  ice  formed  at  gage  before  new  observer  could  be  secured. 
Readings  discontinued  till  spring  1904. 


Rating  table  for  Belle  Fourche  River  at  Belle  Fourche,  S.  Dak,,  from  June  1  to 

November  SO,  1903. 


Gage 
height. 


'  Discharge. 


Keet. 

Second-feet. 

0.6 

5 

.7 

10 

.8 

15 

.9 

20 

1.0 

27 

1.1 

1.2 
1.3 


37 
47 

58 


Gage 
height. 


Feet. 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 


Discharge. 


Second-feet. ' 
70 

82  ' 

95  I 
108 

122  I 

137  ] 

157  I 

177  ' 


Gagt 
heigo 


Feet. 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 


Discharge.  '' 

hei^t. 

Discharge. 

i 
Second-feet. 

Feet. 

Secoud-Jeft. 

200     1 

8.0 

465 

225     It 

3.1 

515 

250     1 
280     • 

3.2 

575 

3.3 

635 

310     ii 

3.4 

705 

345     , 

3.5 

775 

380    :| 

420     ' 

i 

Tangent  above  3.30  feet  gage  height;  differences  above  this  i)oint,  70  per  tenth. 
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Estimated  monthly  discharge  of  Belle  Fourche  Rii^er  at  Belle  Fdurche,  S.  Dak,, 

for  1903. 
[Dndnage  area,  8.250  square  mileB.] 


Month. 


1903. 

Jane  « _ 

July* 

Angnst 

September  _ . 
October 


Discharge  in  second-feet. 


I 


Rnn-off. 


Maximnm.    Mlnimam. 


Total  in    ) 
I   acre-feet.  '  ftecond-feet  ru.«»».  t. 
Mean.     '  I  ner  mnare    ^PJ^  *" 


jP^'jar^Tn^h^" 


225 

1 

950 

5 

4,065 

76 

3,855 

58 

82 

47 

I 


57 
117 
751 
624 

54 


3,392 

0.017 

7,194 

.036 

46,177 

.231 

37,181 

.192 

3,320 

.017 

0.019 
.042 
.266 
.214 
.020 


ati  to  27,  inclosiTe  (estimated). 


<»19  and  20  (estimated). 


RED  WATER  RIVER  AT   BELLE   FOURCHE,  8.  DAK. 

This  Station  was  established  July  20,  1903,  by  R.  F.  Walter.  It 
is  located  at  the  eonnty  highway  bridge  in  the  eastern  limits  of  Belle 
Fourche,  S.  Dak.  The  gage  consists  of  a  2  by  4  inch  timber  spiked 
to  the  north  pile  of  the  middle  bent  of  the  highway  bridge.  It  is 
read  once  each  day  by  Henry  Roberts.  Discharge  measurements  are 
made  from  the  north  side  of  the  bridge.  The  initial  point  for  sound- 
ings is  the  center  of  the  pile  on  the  north  side  and  at  the  east  end  of 
the  bridge.  The  channel  is  straight  for  50  feet  above  and  l)elow  the 
station,  and  the  current  is  swift.  The  right  bank  is  high  enough  to 
prevent  overflow  on  that  side.  The  left  bank,  however,  is  low  and 
subject  to  overflow.  There  are  trees  along  both  banks.  The  bed  of 
the  stream  is  rocky  and  the  channel  permanent.  The  water  flows  in 
one  channel.  At  very  high  stages  the  gage  height  may  be  affected 
by  back  water  from  Belle  Fourche  River.  There  is  considerable 
"dead  water."  Bench  mark  No.  1  is  the  stone  water  table  at  the 
northeast  corner  of  the  public  school  building.  Its  elevation  above 
the  zero  of  the  gage  is  26.05  feet.  Bench  mark  No.  2  is  the  top  of  the 
hydrant  75  feet  northwest  of  the  public  school  building.  Its  elevation 
above  the  zero  of  the  gage  is  21.83  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 

DUcharge  measurements  of  Red  Water  River  at  Belle  Fourche,  S.  Dak,,  in  1003. 


Date. 


Angnst  12.. 

July  25 

October  28 
Augusts-.. 


Hydro^rapher. 


W.  T.  Carpenter 

R.  F.  Walter 

F.M.  Madden... 
R.  F.  Walter 


Qage 
height. 

Discharge. 

Feet. 
2.85 

Second-feet. 
132 

2.45 

72 

2.85 

136 

8.00 

208 
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Mean  daily  gage  height ^  in  feet ,  of  Red  Water  River  at  Belle  Fourchefor  190S. 


Day. 

July. 

Ang.  Sept. 

Oct. 

Day. 

Jnly. 

Aug. 

Sept. 

Ort. 

1 

2.90    2.fl0 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.90 
2.80 

17 

2.60 
2.50 
2.50 
2.60 
2.60 
2.60 
2.45 
2.50 

8.80 
3.W 
3-20 
3.80 
2.80 
3.00 
2.90 
3.20 
3.W 
8.80 
8.20 
8.20 
2.80 
2.80 

2.  HO 

2 

8.00 
8.00 
2.90 

2.80 
2.80 
2.80 

]  18 

2.KI 

8    ! 

19 ' 

2.80 

4 

20 

2.80 

6 

2.80     2.80 

21 

2.45 
250 
2.45 
2.45 

2.80 

6        .         .             

2.80 
2.80 
8.00 
8.45 
3.00 
2.80 
2.80 
2.80 
2.60 
2.80 
2.60 

2.80 
2.80 
2.80 
2.80 
2.90 
3.00 
8.80 
3.50 
3.80 
3.40 
8.10 

1       

1  22       .  .             

2.80 

7 

1  23 

2.80 

8 1 

i  24 

2.90 

9                                .  -     ' 

26. 

2.45    2.45 
2.60  ■  2.4^ 

2.90 

10 ' 

26 

2.90 

11 

27 

2.70 
2.80 
2.70 
2.70 
2.85 

3.60 
8.20 
2.90 
2.90 
2.90 

2.80 

12                                 

1  28 

2  80 

13 

29 

2.80 

M 1.::::: 

80 

2.80 

15.                                      1 

31 

2  80 

16 

Rating  table  for  Red  Water  River  at  Belle  Fourche,  S.  Dak.  ^  front  July  20  to  Decetn- 

ber  31,  1903. 


heigl\. 
Feet. 

Discharge. 

1 

height 

Discharge. 

Gage 
1  height. 

Discharge. 
Second-feet. 

1     Gage 

I  height. 

Discharge. 

Second-feet. \ 

Feet. 

Second-feet. 

j     Feet. 

Feet. 

Second-fert. 

2.4 

70     ' 

2.8 

119 

3.2 

370 

8.6 

720 

2.5 

75 

2.9 

153 

I      3.3 

454 

8.7 

810 

2.6 

84 

3.0 

208 

8.4 

540 

8.8 

900 

2.7 

98 

8.1 

288 

8.5 

630 

1 

No  measurements  made  above  3  feet  gage  height.    For  gage  heights  above  3.20 
feet  discharges  should  be  considered  as  estimates. 

Estimated  monthly  discharge  of  Red  Water  River  at  Belle  Fourche,  8.  Dak.,  for 

1903. 

[Drainage  area,  1,015  square  miles.] 


Month. 


July    21-31,   inclu- 
sive  


Discharge  in  second-feet. 


August® 

September  ^ . 
October 


Maximum. 

Minimum. 

Mean. 

136 

72 

91 

720 

72 

162 

900 

119 

291 

153 

119 

123 

Total  in 
acre-feet. 


1,985 

9,961 

17,316 

7,563 


Run-off. 


Second-feet 
per  so  uare 


0.090 
.160 
.287 
.121 


Depth  in 
inches. 


0.037 
.184 
.320 
.139 


aSOandai  (estimated). 


<>1  to  5,  inclusive  (eetimated). 
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RED  WATER  RIVER  AT  MIKNESELA,  S.  DAK. 

This  station  was  established  May  12,  1903,  by  J.  R.  Hickox  at  the 
highway  bridge  1  mile  west  of  the  town  of  Minnesela,  S.  Dak.  It 
was  abandoned  on  accoant  of  the  difficfulty  of  obtaining  an  observer 
and  on  account  of  the  location  of  a  power  canal  diverting  water  just 
below  the  station,  which  wasted  the  water  into  the  Belle  Fourche 
Ri:?er  above  the  station  on  that  stream.  When  this  station  was  aban- 
dapMka  new  station  was  established  at  Belle  Fourche,  on  Red  Water 
Ri¥«r. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 

Discharge  measurements  of  Red  Water  River  at  Minnesela,  S.  Dak, ,  in  X90,S. 


Date. 

Hydrograpl 

Mavl2 

J.  R.  Hickox.... 

Mav26 

R.  F.  Walter 

August  13. 

W.  T.  Carpenter. 

Gage 
leight. 


hei 


Feet. 
8.80 
2.95 
2.60 


Discharge. 


Second-feet. 
271 
212 
141 


Mean  daily  gage  height,  in  feet,  of  Red  Water  River  at  Minnesela,  S.  Dak,,  for 

1908, 


Day. 

June. 

Jnly.  Ang. 

Day. 

June. 

Jnly. 

Ang.  1        Day. 

Jnne. 

1    

2.30 
2.80 
2.30 
2.30 
2.30 
2.30 
2.20 

02.90 

1 

12 

1.90 
1.90 
1.80 
1.90 
2.00 
2.20 
2.20 
2.20 
2.00 

1  23 

2.20 

« 

13 

1  24 

2.  SO 

3 

u 

1   25 

2.70 

4 

15 

I20 

2.80 

5 

16 

...      '   27 

2.00 

6 

17 

'   28 

2..% 

18 

'29 

2.50 

8 

2.20     1 

19 

'1  30 

2.40 

9 

2.20 
2.10 

1 

» 

j  31 

10 

'21 

,   22 

I2.IO 

2.10  i  2.10 

11 

2.10 

1 

1 

I  2.00  I. 
I  2.10  . 
,  2.40  I. 
2.50  !. 
'  2.50  I. 
I  2.50  '. 
I  2.50  I. 
,  2.60  |. 


«  Station  abandoned  Angnst  1  and  one  established  8  miles  below,  ao  as  to  be  below  Belle  Fourche 
power  canaL 

Rating  table  for  Red  Water  River  at  Minnesela,  S,  Dak.,  from  May  12  to  August 

13,  1903, 

Oage 
height. 

Feet. 

i    '■' 

1.9 
2.0 
2.1 


Discharge. 

!    Gaffe 
,  height. 

Second-feet. 

Feet. 

55 

2.2 

60 

2.3 

67 

2.4 

75 

2.5 

1 
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Eatimated  monthly  discharge  of  Red  Water  River  at  Minnesela,  S.  Dak,,  for  1903. 


Month. 

Discbar^  in  second-feet. 

Total  In 

MfLximnni. 

Minimum- 

Mean. 

acre-feet. 

June  22-30 

173 
125 

75 
55 

125 

88 

2,231 

July 

5,411 

SPEARFISH  CREEK  AT  TOOMEY'S  RANCH,  NEAR  SPEARFISH,  S.  DAK. 

This  station  is  a  temporary  station,  and  was  established  May  14, 
1903,  by  J.  R.  Hickox.  It  is  about  C  miles  by  wagon  road  from  Spear- 
fish,  S.  Dak.,  at  the  ranch  of  D.  J.  Toomey,  and  abont  1  mile  above 
the  junction  of  the  Spring  Branch  with  Spearfish  Creek.  The  gage  is 
a  vertical  2  by  4  inch  timber  graduated  to  feet  and  tenths  and  marked 
with  brass-headed  tacks.  It  is  located  at  the  east  end  of  a  small  plank 
footbridge  about  300  feet  southeast  of  Toomey's  ranch  house.  AUie 
Toomey,  the  observer,  reads  the  gage  once  each  day.  The  discharge 
measurements  are  made  from  the  footbridge.  The  initial  point  for 
soundings  is  a  nail  driven  into  the  top  of  a  post  and  surrounded  by 
a  circle  of  tacks  and  located  at  the  west  end  of  the  footbridge.  The 
channel  is  straight  for  100  feet  above  and  below  the  station.  Both 
banks  are  low  and  wooded  and  are  subject  to  overflow.  The  bed  of 
the  stream  is  covered  with  round  stones  not  larger  than  6  inches  in 
diameter.  The  left  bank  is  skirted  by  a  high  blufl",  about  100  feet 
back  from  the  stream,  which  does  not  overflow.  Bench  mark  No.  1 
is  a  steel  spike  in  a  telephone  pole  30  feet  east  of  the  driveway  in 
front  of  Toomey's  house.  Its  elevation  above  the  zero  of  the  gage  is 
16.69  feet.  Bench  mark  No.  2  is  a  steel  nail  surrounded  by  a  circle 
of  brass  tacks  on  the  corner  of  the  back  porch  floor  of  Toomey's  house. 
Its  elevation  above  the  zero  of  the  gage  is  16.55  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 

Discharge  measurements  of  Spearfish  Creek  near  Spearfish^  S.  Dak.,  in  1903. 


Date. 


Hydrographer. 


Discharge. 


Mayl4._.   _ J.  R.  Hickox 

May27 R.  F.  Walter 

Aiignst  14 J  W.  T.  Carpenter 

September  22 I do 
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Mean  daily  gage  height^  in  feet,  of  Spearfish  Creek  near  SpearfUh,  for  190.i, 


3. 
4- 
5. 
6. 

8.. 

9. 
10. 
11.. 
12. 
13. 
14. 
15. 
IS. 
IT. 
B. 
19. 
30, 
21. 
22. 
23. 
24. 

a. 

38. 
27 

a. 
ao. 

31. 


Day. 


May.     Jane. 


2.70 
2.70 
2.65 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.66 
2.60 
2.50 
2.45 
2.45 
2.50 
2.50 
2.60 
2.45 
2.45 
2.60 
2.60 
2.65 
2.70 
2.75 
2.80 
2.75 
2.70 
2.70 
2.65 


July. 


Aug.      Sppt.      Oct.    I  Nov.      Doc. 


2.70 


2.65 
2.55 
2.00 
2.60 
2.00 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60  I 

2.50 
2.50 
2.50  ' 
2.60  , 
2.60 
2.60  I 
2.60  I 
2.60  . 
2.60  I 
2.60  I 
2.65 
2.50 
2.40  I 
2.40 
2.40  I 
2.40  I 
2.40 
2.40  I 
2.60 


2.50  ' 
2.65  , 

2.00 
2.60  I 
2.  TO  I 
2.60  , 
2.60 
2.60  I 
2.60 
2.65 


2.50 
2.60 
2.50 
2.60 
2.50 
2.50 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.60 
2.65 
2.60 
2.&'^ 
2.60 
2.60 


2.55 

2.55 

2.56 

2.60 

2.60 

2.80 

2.80 

2.80 

2.75 

2.70 

2.70 

2.95 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85  I 

2.80 

2.80  ' 

2.80  I 

2.80  I 

2.80  I 

2.80  I 

2.80  I 

2.80 

2.80 


2.80 
2.80 
2.75 
2.75 
2.75 
2.75 
2.75 
2.80 
2.80 
2.75 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.75 
2.80 
2.80 
2.70 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.80 


2.80 


2.80 

2.80  I 

2.80  ! 

2.80 

2.80 

2.80 

2.80  I 

2.80  j 

2.80 

2.70  ; 

2.75 

2.eo 

2.65 

2.70 

2.70 

2.75 

2.40 

2.40 

2.45 

2.70 

2.75 

2.75 

2.75 

2.75 

2.75  I 

2.75  I 

2.75  I 

2.75  I 

2.75 


2.75 

2^75 
2.75 
2.75 
2.60 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.76 
2.55 
2.50 
2.35 
2.75 
2.70 
2.70 
2.75 
2.70 


a  Frozen. 

Bating  table  for  Spearfish  Creek  near  Spearfish,  S.  Dak.,  from  May  29  to  Decem- 
ber 31,  1903. 


Gage 
hei^t. 

Discharge. 

Feet. 
2.5 

Second-feet. 
81 
38 

Gage 
height. 

I 
Discharge.  ^  ^^^    '  Discharge. 

Feet. 
2.6 
2.7 

Second-feet. \      Feet.     \  Second-feet . 
47     '      2.8    1            74 
59           2.9    i            95 
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[wo.  S9. 


Egtimated  monthly  discharge  of  Spearftah  Creek  near  SpearJUth,  S.  Dak.,  for  190S. 
[Drainage  area,  280  square  milee.] 


.  Month. 


June 

July 

August 

September  . 

October 

November. 
December  1 


Discharge  in  second 

Maximum. 

Minimum. 

74 

84 

62 

31 

59 

88 

108 

42 

74 

59 

74 

81 

66 

28 

Mean. 


49 


70 
63 
59 


Total  in 
acre-feet. 


Run-off. 


Second-feet 
per SGuare 


2,916 
2,582 
2,582 
4,844 
4,804 
3,749 
2,340 


0.21 
.18 
.18 
.32 
.80 
.27 


Depth  in 
inches. 


0.28 
.21 
.21 
.36 
.35 


.19 


CANNON  BALL  RIVER  AT  STEVENSON,  N.  DAK. 

This  station  was  established  June  10,  1903,  by  F.  E.  Weymouth. 
It  is  located  one-half  mile  west-northwest  of  the  post-oflSee  at  Steven- 
son, in  sec.  20,  T.  133  N.,  R,  82  W.,  and  is  about  40  miles  south  of 
Mandan,  N.  Dak.  The  standard  chain  gage  is  located  on  the  left 
bank.  The  pulley  is  fastened  to  a  horizontal  timber  at  a  point  10.08 
feet  from  the.  zero  of  the  scale.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  end  of  the  chain  and  ring  is  26.09  feet.  It  is  reaxl 
once  each  day  by  Donald  Stevenson.  Discharge  measurements  are 
made  from  a  three-fourths-inch  wire  cable  and  car  about  200  feet 
above  the  gage.  The  left  end  of  the  cable  is  supported  by  a  post  3 
feet  above  ground  and  10  feet  back  from  the  crest  of  the  bank,  and 
is  fastened  to  a  4-foot  log  anchor  buried  in  the  ground.  This  end  of 
the  cable  is  about  34  feet  above  gage  datum.  The  rig)it  end  of  the 
cable  is  attached  to  a  13-inch  cottonwood  tree  at  a  point  12  feet  above 
ground  and  30  feet  above  the  gage  datum.  A  tag  wireJ  consisting  of 
barbed  wire  with  zinc  markers  every  10  feet,  is  stretched  above  the 
cable.  The  initial  point  for  soundings  is  a  point  2  feet  back  from  the 
cable  support  on  the  left  bank.  The  channel  is  straight  for  100  feet 
above  the  station  and  for  400  feet  below.  The  current  velocity  is 
sluggish  at  ordinary  stages.  The  right  bank  is  low  and  is  a  gradual 
slope  up  from  the  water's  edge.  It  is  covered  with  timber  and  brush. 
The  left  bank  is  steep  and  about  25  feet  high.  The  bench  mark  is 
the  highest  point  of  a  bowlder,  whose  dimensions  are  6  by  8  feet, 
located  in  the  stream  about  600  feet  below  the  gage,  toward  the  right 
bank.  Its  elevation  above  gage  datum  is  4.84  feet.  The  datum  of 
the  gage  is  about  1,700  feet  above  sea  level,  as  determined  by  carrying 
an  aneroid  barometer  six  times  between  this  station  and  Mandan, 
N.  Dak. 

The  bed  of  the  stream  consists  of  clay,  soft  mud,  and  loose  stones, 
and  is  probably  somewhat  shifting.  The  depth  varies  from  2  to  5  feet 
at  ordinary  stages. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Cannon  BaXl  River  at  Stevenmn,  N.  Dak.,  in  19()S, 


Date. 


Hydrographer. 


helX       Di-charge. 


June  10 F.E.  Weymouth. 

July  10 E.  F.  Chandler     - 

July  11 F.  E.  Weymouth 

July  28 E.  F.  Chandler  . . 

jTily24 .      do 

July  26 do 

October  26 do 


Feet. 

Second-feet. 

8.10 

75 

2.62 

11 

2.68 

12 

3.10 

56 

2.83 

19 

2.71 

8 

3.10 

«35 

a  Meter  in  poor  adjustment. 

^iean  daily  gage  height^  in  feet^  of  Cannon  Ball  River  at  Stevennon^  N,  Dak. ,  for 

190A, 


Day. 

June.     July. 

Ang. 

Sept, 

Oct. 

Nov. 

Dec 

1 

2.70 
3.20 
3.40 

3.eu 
4.oe» 

3.60 
8.40 

3.90 
3.40 
3.20 
.3.00 

2.80 
3.10 
3.10 
3.10 

2.80 
2.^ 
3.10 
3.20 

(a) 

2 

' 

(a) 

3 

("> 

4 

2.90 

5 

3.00 
2.90 

4.60 
8.60 

8.10 
2.60 

3.00 
2.90 

3.10 
3.00 

6 

1 

(«) 

- 

2.80 
2.90 
3.00 
3.90 

3.  a) 

4.40 
4.90 
3.70 

2.70  1 
2.60  1 
2.50, 
2.50 

3.00 
3.00 
3.00 
3.10 

3.10 
3.00 
3.10 
3.10 

ra> 

8                              ' 

(O) 

9 1 

in 

3.00 

(«) 

11 

'      2.90 

2.80 

8.60 

2.00 

2.90 

2.90 

(«) 

12 

1      3.00 

2.20 

8.30 

2.70 

2.70 

2.<.» 

(«) 

13 

2.90 

2.20 

a.w 

5.60  1 

2.70 

2.70 

(a) 

14 

'      2.80 

2.60 

6.10 

5.20  ' 

2.70 

2.80 

(«) 

15 _. 

1      2.80 

2.60 

4.60 
3.80 

6.00  1 
4.80  I 

2.80 
2.70 

2.90 
2.90 

(«) 

16 

'      2.80 

2.60 

(«) 

IT 

'      2.80        2.50 

3.40 

4.80  I 

2.90 

3.10 

(«) 

h 

1      2.T0        2.50 

3.20 

4.60 

2.90 

"3.30 

(") 

19 

: ,      2.90        2.40 

3.00 

4.50  ! 

3.00 

«3.30 

(«) 

2U 

2.70        2.40 

2.90 

4.10  ' 

2.90 

O3..50 

(") 

21 

1      2.70        2.40 

2.90 

3.90  ! 

3.10 

CI  3. 60 

(«) 

S 

1      2.60 

2.50 

2.80 

3.70 

3.20 

("> 

(«> 

23 

2.60 

8.20 

2.80 

3.70  j 

3.20 

'.«) 

(«) 

24 : 

2.80 

2.90 

3.50 

3.60 

3.10 

(«) 

25 

2.90,      2.70 

5.20 

3.60  > 

3.20 



(«) 

» 

'      2.90        2.70 

5.00 

3.70 

3.30 



(«) 

Ti 

'      2.80 

2.70 
2.50 

2.ri0 

6.40 
6.70 
5.50 

3.20  1 
3.00  ' 
2.90  1 

3.10 
2.90 
2.90 

,n, 

(«) 

28 

1      2.60 

(a) 

a 

1      2.60 

(«) 

30 

I      2.70        3.00 

4.70 

2.80 

2.y0 

I'O 

31,.                         

3.10 

4.00 

3.00 

(") 

1 

"Frozen, 

WR  W-04^ 

-5 
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HEART  RIVER  NEAR  RICHARDTON,  N.  DAK. 

This  station  was  established  June  2,  1903,  by  F.  E.  Weymouth. 
It  is  located  at  the  iron  highway  bridge  10  miles  south  of  the  Northern 
Pacific  Railroad  station  at  Richardton,  N.  Dak.  The  standard  chain 
gage  is  located  on  the  lower  side  of  the  bridge.  The  scale,  reading 
from  2  to  23  feet,  is  marked  on  the  foot  guard  rail  with  wire  st-aples 
and  white  paint  marks.  The  length  of  the  chain  is  24.34  feet  from 
the  end  of  the  weight  to  the  marker.  The  gage  is  read  once  each  day 
by  W.  F.  Church.  Discharge  measurements  are  made  from  the 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  the  end  of  the  guard  rail  on  the  lower  side  of  the  bridge  at  the  left 
bank.  Distances  are  marked  and  numbered  with  white  paint  every 
10  feet  across  the  entire  length  of  the  bridge.  The  channel  is  straight 
for  150  feet  above  and  below  the  station.  The  current  velocity  is 
moderate.  Both  banks  are  high  and  covered  with  brush.  The  bed 
of  the  stream  is  sandy  and  shifting.  The  bench  mark  is  the  top  of 
the  foot  guard  rail  at  a  distance  of  45  feet  from  the  initial  point  for 
soundings.  Its  elevation  is  25.58  feet  above  gage  datum.  The  top 
of  the  gage  pulley  has  this  same  elevation.  Gage  datum  is  2,150  fei»t 
above  sea  level,  as  determined  b}'  carrying  an  aneroid  barometer  six 
times  between  this  point  and  the  railroad  stiition  at  Richardton. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 


Discharge  ineasureinents  of  Heart  River  near  Richardton,  N,  Dak.,  in  190S. 


Date. 


Hydrographer . 


May  18 

June  2 '... 

June  18 , do 

July  6 1  D.E.Willard- 

July21 _ E.F.  Chandler 

September  5 J ' do 

October  18 1 do 


Qai 


Discharge*. 


'et. 

Second'frrt. 

4.50 

11 

5.00 

64 

4.50 

14 

4.40 

4.07 

1 

4.71 

38 

4.37 

6 

Horr.] 
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Mean  daily  gaye  height,  in  feet,  of  Heart  River  near  Richardton,  N.  Dak,,  for 


D^y. 


May.     June.     Jnly. 


Aug.  .  Sept. 


9. 

U). 

Il- 
ia. 


13. 
14. 
1.5. 
16. 
17. 
1J». 
19. 
3). 
21. 

a. 
a. 
u. 
«. 

2». 

Ti. 

2*. 
29. 
30. 
31. 


4.50 
4.5U 
4.60 
4.60 
5.00 
13.80 
16.20 
12.40 
8.60 
7.40 
6.50  ! 
■  6.10 
5.80 
5.50 


6.80 
6.00 
4.90 
4.80 
4.80 
4.fl0  i 
4.00 
4.00  I 
4.00  I 

4.70 ; 

4.00  I 

4.00 ; 

4.50 
4.60  I 
4.50 
4.40' 
4.40 
4.40  I 
4.40  j 
4.40  I 
4.40  I 
4.40  I 
4.40 
4.40  1 
4.80  I 
4.40 
4.40 
4.40 
4.40 
4.40 


4.40 

4.40  ! 

4.50  1 

4.50  ' 

4.40  I 

4.40  , 

4.40  I 

4.80  ' 

4.  a) 

4.30  I 

4.40  I 

4.80 

4.00 

4.20 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 


4.00, 

4.00 

4.00  I 

4.00  I 

4.00  I 

4.U)  I 

4.00 

4.00  ' 

4.00 

4.00 

4.00 

4.SX) 

4.20 

4.10 

4.20 

4.10 

4.10 

4.10 

4.10 

4.00 

4.00 

4.00 

4.00 

4.80 

4.80 

4.20 

4.80 

4.20 

4.10 

4.10 

0.D0 


6.00  , 
5.40 
5.10  i 

4.90 ; 

4.80  ; 

4.80  I 

4.  TO  ! 

4.70  1 

4.00 

4.00  I 

4.50  i 

4.50 

4.40 

4.60 

4.00 

4.70 

4.80 

6.20 

5.80 

5.00 

5.80 

6.10 

4.90 

4.70 

4.70 

4.00 

4.00 

4.00 

4.00 

4.50 


Oct. 

4.50 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40  I 

4.40 

4.40  { 

4.40 

4.40 

4.40  j 

4.40 

4.40  , 

4.40  I 

4.40  ' 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 


Not. 


4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(°) 

(«) 

(«) 

(«) 

(") 

(«) 

(«) 

(«) 

(«) 

(") 

(«) 


Dec. 

(«) 
(«) 
(«) 
(«) 
(o) 
(«) 
(«> 
(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(°) 
(«) 
(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 


a  Frozen. 


Haling  table  for  Heart  River  near  Riehardton,  N.  Dak,,  from  May  18  to  Decern- 

her  31,  1903. 


hei^t. 

Discharge. 

he^\. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
'  height. 

\'F~t.' 

Discharge. 

Feet. 

Second-feet. 

,     Feet. 

Second-feet. 

Feet. 

Secondrfeet. 

Second-feet. 

4.0 

0 

4.7 

28    ' 

5.4 

138 

6.1 

282 

4.1 

1 

4.8 

38 

6.5 

158 

6.2 

304 

4.2 

3 

4.9 

50 

5.6 

178 

6.8 

326 

4.3 

5 

5.0 

64    1 

5.7 

198 

6.4 

348 

'      4.4 

8 

5.1 

81     ' 

5.8 

218 

4.5 

18 

5.2 

99 

5.9 

239 

4.6 

19 

1 

5.3 

• 

118 

6.0 

260 

Tangent  above  6  feet  gage  height.    Pifterences  above  this  pointy  22  per  tenth. 
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Estimated  monthly  discharge  of  Heart  River  near  RichardtoUy  N,  Dak,,  for  1903. 


Month. 


Discharge  in  second-feet. 


May  18-31 

June. 

Jiily- --- 

August 

September 

October 

November  1-14. 


Maximum. 

Minimum. 

2,504 

13 

118 

5 

18 

0 

580 

0 

336 

8 

18 

8 

8 

8 

Mean. 

611 

22 

4 

18 

67 

8 

8 


TotaJ  in 
acre- feet. 


16,967 
1,309 

246 
1.107 
3.987 

492 


KNIFE   RIVER   AT   BRONCHO,  N.  DAK. 

This  station  was  established  May  29,  1903,  by  F.  E.  Weymouth.  It 
is  located  about  600  feet  east  of  H.  M.  Haven's  ranch  house,  where  the 
post-offiee  is  located.  The  station  is  about  23  miles  north  of  Hebron, 
N.  Dak.,  which  is  on  the  Northern  Pacific  Railroad.  The  standard 
chain  gage  is  located  on  the  right  bank,  with  the  pulley  fastened  to  a 
2  by  4  inch  timber  projecting  horizontally.  The  length  of  the  chain 
from  the  end  of  the  weight  to  the  leather  marker  is  28.24  feet.  The 
total  length  of  the  chain  from  the  end  of  the  weight  to  the  end  of  the 
ring  is  38.24  feet.  The  horizontal  scale  is  marked  with  white  paint 
and  reads  from  zero  to  16  feet.  A  temporary  2  by  4  inch  vertical 
board  gage  is  spiked  to  a  tree  on  the  right  bank  above  the  ford,  three- 
fourths  of  a  mile  belo\y  the  ranch.  It  reads  from  zero  to  19.3  feet. 
The  gage  is  read  once  each  day  by  H.  M.  Haven.  Discharge  meas- 
urements are  made  from  the  ^-inch  cable  and  car  with  a  span  of  loO 
feet.  The  tag  wire,  consisting  of  barbed  wire  with  zinc  markers  ever^' 
10  feet,  is  stretched  about  5  feet  east  of  the  cable.  The  initial  point 
for  soundings  is  the  post  to  which  the  right  end  of  the  tag  wire  is 
fastened.  The  channel  is  straight  for  100  feet  above  the  station  and 
for  200  feet  below.  The  current  velocity  is  moderate.  Both  banks 
are  high,  with  a  few  small  trees  and  some  brush.  The  bed  of  the 
stream  is  composed  of  sand  and  gravel  and  is  probablj'  fairly  per- 
manent. The  bench  mark  for  the  temporary  gage  rod  is  a  spike  in 
the  tree  to  which  the  gage  is  fastened  at  an  elevation  of  19.25  feet 
above  its  zero.  The  gage  zero  is  about  1,870  feet  above  sea  level,  as 
determined  by  carrying  an  aneroid  barometer  four  times  between  this 
station  and  Hebron,  N.  Dak. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 
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Discharge  measurements  of  Knife  River  at  Broncho^  N.  Dak,,  in  1903\ 


Date. 


I 


HydroKT»pher. 


May 29. F. E. Weymonth. 

JuneSO ...do 

Jnly? D.E.Willard.... 

July 28. _. E.F. Chandler... 

October  17 ; do 


Gase 
leigbt. 


beigl 


Diflcharffe. 


Feet, 

Seamd-feet. 

1.45 

80 

.80 

22 

.80 

9 

2.20 

247 

.34 

18 

Mean  daily  gage  height,  in  feet  ^  of  Knife  River  at  Broncho,  N.  Dak,,  for  1903, 


2.. 
3. 
4. 
5. 
6. 

8. 

9. 
10. 
11. 
IS- 
IS. 

u. 

15. 
1«. 
17. 
IS. 
19. 

a) 
fi. 


24. 

ffi. 
». 

a. 

29. 

:«. 
3J. 


Day. 


May. 


'  I  I 

June.  I  July.  I  Aug.      Sept. 


-I- 


1.46  j 
1.40  I 

i.ao 


1.20  I 
1.10 

i.m' 

.90  ' 

1.00  I 

1.00  ' 

1.00  I 

1.80 

1.00 

1.00  I 

.90  , 

.90 

.80 

.80  , 

.80' 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

1.00 

.90  1 

.80  I 

.80  I 

.80  1 

.80  1 

.80  1 

.80  1 


0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.60 
.60 
.60 
.60 
.70 

3. 70 

1.50 

1.00 

.70 


1.00 
.90 
.90 
1.00 
1.00 
.80 
.80 
.70 
.60 
.80 
.80 
.80 
.90 
.80 
.80 
.80 
.80 
.80 
.80 
80 
.80 
.80 
.80 
.80 
.90 
.90 
.90 
1.60 
2.40 
2.00 
1.60 


2.00 
1.80 
1.70 
1.70 
1.80 

i.no 

LOO 
1.00 
.90 
.90 
.80 
.80 
.80 
1.90 
2.10 
1.50 
1.70 
1.60 
1.00  ' 
1.00  I 
.80  I 
.80  I 
.70  I 
.60  I 
.60  ! 
.60  I 
.50 
.50  I 
.50  I 

.50  i 


Oct.   I  Nov. 


0.60  I 
.60  I 
.50 
.50  I 
.60  I 
.60  i 
.60  I 
.50! 
.60  I 
.50  , 
.60' 
.60  , 
.60  1 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.60 
.60 
.50 
.50 


0.60 
.60 
.40 
.40 
.40 
.90 

.ao 

.80 
.30 
.40 
.40 
.40 

a. 40 

a. 40 

(«) 

(V 

(«) 

(°) 

(«) 

(°) 

(«) 

(«) 

(«) 

(«) 

(«) 

(") 

(") 

(") 

(«) 

(«) 

(«) 


Dec. 

(«) 
(«) 
(«) 
(") 
(«) 
(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(") 
(«) 
(°) 
(<») 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 


a  Frozen. 
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[NO.  ». 


Rating  tdfile  for  Knife  Rir>er  at  Bronc/uK  N.  Dak.,  from  Janiuiry  1  to  Deeemb^nr 

SI,  190S, 


Oage 
height. 

i 

Dificbarge. 

Qage 
heij?ht. 

Discbarge. 

Gage 

1  height. 

Discrharge. 

1 

Gage 
hei^t. 

Di«charg»?. 

Feet. 

Second-feet. 

Feet. 

Seirotui/eet. 

Feet. 

Se^^ond'feet. 

Feet. 

Serand-f^et. 

0.2 

8 

1.0 

36 

1.8 

143 

2.6 

382     1 

.8 

9 

1.1 

44 

1.9 

165 

2.7 

419     1 

.4 

11 

1.2 

53 

1      2.0 

190 

2.8 

4.58 

.5 

13 

1.3 

64 

2.1 

217 

2.9 

498 

.6 

16 

1.4 

76 

2.2 

247 

3.0 

540 

.7 

30    ' 

1.5 

90 

2.3 

278 

.8 

24 

1.6 

105 

1      2.4 

811 

.9 

29 

1.7 

123 

2.5 

846 

Table  not  accurate  below  1  foot  gage  height  on  account  of  low  velocity  of 
stream. 

Estimated  monthly  discharge  of  Knife  River  at  Broncho,  N,  Dak.,  for  190S. 


Discharge  in  second-feet. 


Month. 


Maximum.    Minimum. 


May  29-81 83 

June I  64 

July I  840 

August 311 

September 217 

October 18 

November  1-14 13 


64 
24 
16 
16 
13 
11 
9 


Mean. 


74 
30 
60 
46 
62 
12 
11 


Total  in 
acre-feet. 


440 

i,7a5 

3,689 

2,828 

8,689 

738 

305 


LITTLE   MISSOURI   RIVER  AT  MEDORA,   N.  DAK. 

This  Station  was  established  May  12,  1903,  by  F.  E.  Weymouth.  It 
is  located  at  the  Northern  Pacific  Railroad  bridge,  one-third  mile 
west  of  the  railroad  station  at  Medora,  N.  Dak.  The  standard  chain 
gage  is  located  on  the  lower  side  of  the  railroad  bridge  at  a  point  91 
feet  from  the  initial  point  for  soundings.  The  length  of  the  chain 
from  the  end  of  the  weight  to  the  marker  is  30.75  feet.  There  is  also 
a  1  by  6  inch  vertical  board  gage,  reading  from  1  to  9  feet,  nailed  to 
a  pile  in  the  river  about  200  feet  above  the  bridge.  The  gage  is  read 
once  each  day  by  W.  A.  Brubaker.  Discharge  measurements  are 
made  from  the  railroad  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  left  end  of  the  guard  rail  on  the 
lower  side  of  the  bridge.     This  point  is  2.9  feet  west  of  the  east  face 


Horr.J 
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of  the  concrete  abutment.  The  ^uanl  rail  in  marked  and  numbered 
evf^rj'  10  feet  with  white  paint.  The  channel  is  straight  for  KM)  feet 
above  the  station  and  for  3()0  feet  below.  The  right  bank  is  low  and 
overflows  at  very  high  stages.  The  left  bank  is  almost  perpendicular 
and  has  a  height  of  30  feet  above  gage  datum.  There  is  but  one  chan- 
nel, broken  by  one  to  three  piers,  according  to  the  stage  of  the  river. 
The  bed  of  the  stream  is  of  clay  and  sand  and  sometimes  scour.-*  from 
5  to  8  feet  during  floods.  At  ordinary  stages  the  bed  of  the  stream 
changes  only  slightly.  About  November  1,  11)03,  the  cross  section  at 
the  bridge  was  temporarily  changed  by  the  railroad  company  during 
repairs  to  the  bridge,  continuing  several  months.  The  bench  mark  is 
the  top  of  the  southwest  corner  of  the  concrete  abutment  on  the  left 
bank.  Its  elevation  above  gage  datum  is  30.11  feet.  The  top  of  the 
gage  pulley  is  31.05  feet  above  gage  datum.  The  gage  datum  is  about 
2,330  feet  above  sea  level,  as  determined  by  hand  level  fi-om  the  rail- 
road station  at  Medora,  N.  Dak. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Little  Missouri  River  at  Medora ,  N,  Dak.^  in  190S, 


Date. 


April  24    ... 

May  13 

June  3 

Jnne  17 

Jiily5 

July  20 

^ptember  5_ 
October  19  . . 


Hydrograplier. 


C.C.Babb 

P.  E.  Weymouth , 

do 

J.N.Kerr 

F.  E.  Weymonth . 

J.N.Kerr 

E.  F.  Chandler... 
do 


hei^t. 

Discharge.. 

Feet. 

Second-feet. 

3.45 

69 

8.75 

48 

4.80 

281 

4.00 

52 

7.37 

2,325 

4.20 

105 

6.15 

1,192 

8.80 

95 

Mean  daily  gage  height,  infeet^  of  Little  Missouri  River  at  Medora.  N,  Dak.,  for 

19<)3. 


Day. 
1...                 

May. 

2 

3.  .                          

4 

5 

^...                                 

7 '. 

8 

»....                                   

10 

Jane.  I  July. 


5.10  I 
4.90  I 

4.80  I 

4.go , 

4.70 
4.60  I 
4.60  I 
4.40 
4.30  I 


1- 

6.00  I 
7.90  I 
7.90 
8.00  I 
8.80 
7.80  I 
6.50  I 

6.30 ; 

5.80  I 
5.40  I 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

7.70 

10. 10 

4.40 

4.00 

(«) 

7.90 

8.70 

4.20 

4.10 

(«) 

8.00 

8.10 

4.00 

4.00 

(«) 

8.00 

7.20 

4.00 

4.00 

(«) 

8.70 

5.10 

4.10 

3.90 

(«) 

8.90 

5.40 

4.30 

8.90 

(«) 

8.70 

5.10 

4.20 

3.90 

(«) 

7.80 

5.00 

4.00 

4.00 

(«) 

6.70 

4.00 

8.80 

4.10 

(«) 

6.60 

4.50 

4.00 

4.00 

b8.90 

aPrcnen. 


{>  Frozen;  height  of  water  surface  under  ice. 
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Mean  daily  gage  height ^  in  feet ^  of  Little  Missouri  River,  etc. — Continned. 


Day. 


May.  ;  June.     July. 


Aug,  '  Sept. 


12 

'      3.70 

13 

3.60 

14... 

3.60 

1.5 

3.50 

16 

4.00 

n. 

3.80 

18 

1      4.10 

19 

'      4.20 

80     . 

3.90 

21. 

.-  .  '      5.00 

22 

7.90 

2:^ 

7.70 

24 

6.80 

25       . 

-•     .                  1      7  90 

2S 

t      7.30 

27 

6.80 

28 

6.10 

29.            .    . 

6  00 

3!) 

6.00 

31 

: ,5.40 

4.20 
4.30 
4.10 
4.00 
4.00 
3.90 
3.90 
3.90 
3.90 
3.80 
3.90 
4.20 
4.20 
4.20 
4.10 
5.70 
5.60 
5.50 

5.:*) 

5.20 


5.20 
.5.10 
.5.00 
4.90 
4.70 
4.60 
4.50 
4.50 
4.40 
4.40 
4.30 
4.30 
5.20 
6.50 
5.40 
5.80 
5.90 
6.90 
5.70 
6.90 
7.20 


ft.  20 
5.90 
6.80 
6.70 
5.20 
5.80 
6.20 
6.40 
5.80 
6.80 
6.50 
6.40 
6.80 
5.90 
7.20 
7.50 
7.80 
7.90 
8.80 
8.70 
10.50 


4.80 
.5.60 
5.60 
5.40 
5.20 
5. 80 
5.90 
6.00 
6.90 
7.60 
7.40 
7.90 
7.00 
6.50 
6.30 
5.00 
5.00 
4.80 
4.60 
4.50 


Oct.   t  Nov.       Deo. 


4.10  I 
4. 10  I 
4.00  ' 
3.90  ! 
3.90 
3.80  ! 
3.80  I 
3.80  j 
3.70  I 
3.70  I 
3.90  I 
3.90  I 
3.80  I 
3.70  I 
3.70  I 
3.80 
3.60 
3.80 
8.90 
4.00 
8.80 


4.00  . 

4.00 

3.90  , 

«4.10  I 

«4.20  I 

«4.ao 

«4.20 

(«) 
(«) 
(«) 
(°) 
(«) 
(«) 
(«) 

(«) 
(«) 

(«) 

&d.90 


I'M 

("» 

(a) 
(«) 

(«) 

(a) 
(") 
(a) 

(") 
(«) 
1") 
(«> 
V«> 
(") 
63.60 


"  Frozen. 


f>  Frozen:  height  of  water  surface  under  ice. 


Rating  table  for  Little  Missouri  River  at  Medora,  N.  Dak.,  from  May  J-.'  to  Decem- 
ber SU  190S, 


height. 

Diiirharge. 

Gage 
.  height. 

1 
DiBcharge. 

height. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Feet. 

Secfmd-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Serond-Jert. 

3.4 

86 

4.8 

290 

6.2 

1,230 

8.2 

3, 210     1 

3.5 

39 

4.9 

338     i 

6.3 

1,320 

8.4 

3,430 

3.6 

43 

5.0 

390 

6.4 

1,410 

8.6 

3,660 

3.7 

48 

'      5.1 

1 

444 

6.5 

1,500 

8.8 

3,900 

8.8 

54 

1      5.2 

500 

6.6 

1,590 

9.0 

4,140 

3.9 

61 

i       5.3 

560 

6.7 

1,680 

9.2 

4,3«0 

4.0 

71 

5.4 

620 

6.8 

1,770 

9.4 

4,630 

4.1 

84 

5.5 

690 

6.9 

1,860 

9.6 

4,890 

4.2 

101 

5.6 

760 

7.0 

1,960 

9.8 

5, 150 

4.3 

123 

5.7 

880     * 

7.2 

2,160 

10.0 

5,420 

4.4 

147 

5.8 

900 

7.4 

2,360 

10.2 

5,680 

4.5 

176 

5.9 

980 

7.6 

2, 560 

10.4 

5, 960 

4.6 

209 

6.0 

1,060 

7.8 

2,770 

10.5 

6,100 

4.7 

247 

6.1 

1.140 

8.0 

2,990 
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Egtimated  monthly  discharge  of  Little  Mifufouri  River  at  Medora,  N.  Dak.,  for  19()S, 


Month. 


May  12-31 

June 

July 

August 

September 

October... 

November  1-17. 


Di8char{c<*  In  aecond-feet. 
Maximum.    Mlnlmnm.        Mean. 

Total  In 
acre-feet. 

2,880 

39 

952 

87,765 

880 

54 

287 

14. 102 

3,900 

122 

1,083 

66,591 

6,100 

500 

2,295 

141,114 

5,550 

176 

1,242 

73,904 

147 

43 

68 

4, 181 

101 

61 

76 

2,563 

LITTLE   MISSOURI   KIVER  AT  CAMP   CROOK,  S.  DAK. 

This  station  was  established  September  2,  1903,  by  R.  F.  Walter, 
a.s8iste(l  by  W.  T.  Carpenter.  The  station  is  at  the  hig^hway  bridge 
on  the  roa4  from  Camp  Crook  to  Belle  Forche,  about  one-half  mile 
from  Camp  ('rook.  The  gage  is  a  vertical  2  by  4  inch  pine  timber 
fastened  to  the  first  pier  from  the  west  end  of  the  bridge,  on  the 
down.^tream  side.  It  is  gi'aduated  to  feet  and  tenths  with  bronze  fig- 
ures marking  the  foot  marks.  The  gage  is  read  once  each  day  by 
George  A.  Lane.  Discharge  measurements  are  made  from  the  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  a 
brass-headed  tack  surrounded  by  four  similar  tacks  driven  into  the 
end  post  of  the  hand  rail  at  the  west  end  and  downstream  side  of  the 
bridge.  The  channel  is  straight  for  3(X)  fe(?t  above  and  200  feet  below 
the  station.  The  current  has  a  moderate  velocity.  The  right  bank  is 
high  and  not  subject  to  overflow.  The  left  bank  is  subject  to  overflow 
at  high  water.  Both  banks  are  sparsely  wooded.  The  bed  of  the 
stream  is  covered  with  stones,  the  largest  of  which  are  about  1  foot  in 
diameter.     The  water  flows  in  one  channel  at  medium  and  high  stages. 

Bench  mark  Xo.  1  is  a  large  spike  driven  into  a  blaze  on  a  tree  6 
inches  above  the  ground.  The  tree  is  at  the  side  of  the  road,  100  feet 
from  the  end  of  the  bridge  on  the  right  bank.  The  elevation  of  the 
bench  mark  above  the  zero  of  the  gage  is  l().o3  feet.  Bench  mark  No. 
2  is  a  large  spike  driven  into  a  blaze  on  a  tree  about  0  inches  above 
ground.  The  tree  is  on  the  opposite  side  of  the  road  from  the  first 
bench  mark  and  is  175  feet  farther  downsti^eam.  The  elevation  of 
tlie  bench  mark  above  the  zero  of  the  gage  is  12.8!)  fe<»t.  The  drain- 
age area  al>ove  the  station  is  1,900  sciuare  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 
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DiHcharge  meainirenienfs  of  Little  Minnouri  Rh^er  at  Camp  Crook,  S.  Dak,,  in  .19* f.!. 


Date. 


Hydroffrapher. 


September  2. _..   W. T. Carpenter . 

November  11 .  _ :  F.  M.  Madden  . . . 


Gaee 
height. 

Feet 

1.90 

.53 

DiBoharpTP. 
Secffful'/eri . 

36 


Mean  daily  gage  height,  in  feet,  of  Little  Missouri  River  at  Camp  Crook,  S.  Dak. 

for  1903, 


Day. 

Sept. 

Dot. 

1  .. 

2.... 

2.00 

0.70 
.70 

3.... 

1  1.40 

4... 

1 

i  1.10 

5 

....    1.00 

6.... 

90 

7.... 

1  2.90 

8.... 

3.10 

9. 

2.20 

10    . 

1  2  10 

„ 1 

12.... 

!  2.ar) 

13.... 
14.... 

6.30 

9.00 

16.-.. 

9.00 

.60 

1« 

7.00 

Nov.  Dec.  i 


Day. 


Sept.  I  Oct.    Nov.  D**o. 


0.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 

.eo 

.60 
.50 
.50 
.60 
.60 


0.60 
.65 
.70 
.70 
.70 
.70 
.70 
.70 
.675 
60 
.50 
.50 
.50 
.50 
.20 
(n) 


aProsBen. 


17 

18 

19 

6.60 

4.20 

3.20 

2.10 

1.50 

1.30 

1.20 

1.10 

1.10 

1.10 

1.10 

.80 

.80 

.80 

.60 
.46 
.45 
.46 

.40 

.40 

.40 

(a)  1 

(-. 

(«) 
.70 

(a) 

20.. 

21 

22 

(a) 

23 

(") 
(«) 
(«) 
(") 
.70 
.70 
.66 

24 

26 

26 

27 

28 

39 

30 

81 

(«> 
(«) 
(") 
(«) 

(a) 

("> 

(«') 
(.1) 
(«> 

("> 
(«) 


CLEAR   (mEEK   AT  BUFFALO,  WYO. 

This  station  was  established  October  24,  1902,  by  Jeremiah  Ahern. 
It  is  located  at  the  highway  bridge  in  the  town  of  Buffalo,  Johnson 
County,  Wyo.  The  gage  is  a  plain  staff  graduated  to  feet  and  tenths, 
spiked  to  the  pier  at  the  northwest  end  of  the  bridge.  The  initial 
point  for  soundings  is  on  the  left  bank.  Measurements  are  made  from 
the  bridge.  The  channel  is  straight  both  above  and  below  the  sta- 
tion. Both  banks  are  high  and  rocky.  The  bed  of  the  stream  is  also 
rock}^  The  gage  is  read  daily  by  P.  A.  Gatchell.  The  bench  mark 
is  U.  S.  G.  S.  B.  M.  at  the  court-houso,  marked  ''  SIIER  4635."  Its  ele- 
vation is  4,635.033  feet  above  sea  level.  The  elevation  of  the  gage  as 
determined  from  this  bench  mark  is  4,605.766  feet. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 
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Discharge  viettsnremeniH  of  Clear  Creek  at  Buffalo^  H'yo.,  in  JiHtS. 


Date. 


Hydro^rapbcir. 


AprillT I  R.a.Sc-hmtger 

April  29 do 

May  7 '...  .do 


May  15- 
May  20. 
May  27. 
June  2 . 


do 

do 

.do 

-do 


June  5 1 do 

June  12 1 do 

Jnne  18 ' do 

...do 
..do 
...do 
...do 
...do 


June  23 

June  30 

Jiily7 

Jiily27 

Anguat  3 

Angnst  10_ do 

Angost  18 do 

Angnst  25.  _ ' do 


a.. 

DisrhargA. 

hWt. 

Henmd-feet. 

1.00 

88 

1.00 

56 

1.10 

74 

1.72 

185 

1.55 

155 

1.35 

115 

1.90 

267 

2.20 

399 

1.71 

208 

2.60 

491 

2.30 

419 

2.25 

432 

1.80 

176 

1.10 

55 

1.58 

131 

1.20 

64 

1.05 

50 

1.10 

71 

Mean  daily  gage  height y  in,  feet ^  of  Clear  Creek  at  Buffalo,  Wyo.,for  19(fS. 


Day. 

Jan. 

Feb. 
1.00 

Mar. 

0.90 

Apr. 
0.80 

May.'jmie. 
1.00     1.80 

July.  Aug.  Sept. 

1 

(Xrt. 

Nov. 
1.08 

Deo. 

1 

1.50 

1.90  !  1.90  j  1.01  '  1.35 

1.10 

2 

...  .    'l.40 

1.00 
1.60 

.90 
.80 

.86 
.90 

1.00     2.00 
1.00  ,  2..'K 

1.85     1.75     l.Ol     1.30 
1.60     1.45     1.00     1.80 

1.06 
l.m 

1  20 

3 

1.00 

1.30 

4 

90,1.80. 

.75 

.86 

1.00     2.55 

1.55     1.45     1.00.1.80 

1.02 

1.80 

5 

80     1.50 

.75 

.80 

1.10     2.00 

1.60     1.26     1.00  '  1.25 

1.00 

1.50 

« 

'    .80     1.06 

.80 

.75 

1.10     2.67 

1.45     1.10  1  l.fK)     1.25 

1.00 

1.40 

7 

70 

1.00 

.80 
.80 

.80 
.86 

1.00     2.67 
1.05  1  2.45 

1.80  1  l.IO     1.00  .  1.88 

1.00 
l.W 

1.80 

8 

flO 

1.00 

1.50  1  1.10     l.tt) 

1.20 

l.(JO 

9 

80 

1.00 

.90 

.95 

1.10  1  2.15 

1.50  11.10     1.00 

1.20 

1.01 

1.00 

10 

,  1.80 

1.20 

.90 

.90 

1.10  ,  1.96 

1.45     1.07     i.no 

1.20 

1.02 

1.00 

u 

1.60 

1.20 

.80 

.96 

1.20     1.80 

1.40  ,  1.40     1.05 

1.20 

1.02 

1.00 

M 

1.20 

1.40 

.75 

.90 

1.80     1.86 

1.60  ,  1.26     l.M 

1.20 

1.08 

1.00 

13 

1.00 

1.20 

.80 

.86 

1.40  1  2.26 

1.46  1  1.10  '  1.10 

1.20 

1.04 

1.20 

14 

'  1.00 

1.00 

.80 

.90 

1.50  ,  2.05 

1.40  1  1.10     1.15 

1.20 

1.05 

1.90 

15 

;  •» 

l.OO 

.80 

.90 

l.eo  1  2.00 

1.36  '  1.05  '  1.15 

1.10 

1.06 

1.80 

16 

'    .80 

1.00 

.80 

.90 

1.70     2.75 

1.35     1.05     1.13 

1.10 

1.06 

1.70 

17...    . 

.80 

.80 
.80 
.80 

.90 
1.00 
1.10 
1.20 
1.00 

.98 
1.10 
1.06 
1.00 
1.00 

l.flO     2.96 
1.80     2.95 
l.W  1  2.66 
1.70     2.45 
l.eo  ,  2.50 

1.37     1.04     1.17 
1.70  1  1.02     1.86 
1.45     1.00  1  1.40 
1.40  1  1.00     1.40 
1.30  1  1.00  1  1.80 

1.10 
1.10 
1.10 
1.10 
1.10 

1.50 
1.50 
1.60 
1.80 
2.00 

1  60 

18 

!    .80 

1  60 

19 

80 

1.60 

» 

80 

.80 

1.50 

a 

85 

1.00 

1.40 

n 

80 

LOO 

1.00 

1.00 

1.50  1  2.30 

1.85  1  1.00  '  1.40 

1.10 

2.00 

1.30 

a 

1     .76 

1.00 
.90 

1.00 
.90 

.90 
.95 

1.50  ''  2.20 
1.50  1  2.06 

1.40  '  1.00  1  1.45 
1.86  i  1.04  i  1.45 

1.10 
1.10 

1.50 
1.00 

1.20 

84 

1    .70 

1.20 
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Mean  daily  gage  height,  in  feet,  of  Clear  Creek,  efc— Continued. 


[wo.  99. 


25. 
36. 

27. 


Day. 


30.... 
81... 


Jan.  '  Feb. 


0.80 

.70 

.70 

.75 

.80  ' 

.90  L 

1.00  I 


I  0.00 
j  .85 
'  .00 
i    .00 


Mar. 

Apr. 

0.90 

1.06 

.85 

1.00 

.95 

1.00 

1.00 

.95 

.00 

.05 

.00 

1.00 

.85 



May  June.' July. I  Aug. 


1.50 

1.40 

1.40 

1.40  I 

1.40 

1.60  j 

1.50 


1.85 
1.80 
1.80 
1.86 
2.00 
2.00 


1.30 
1.25 
1.10  I 
1.10  I 
1.10 
1.85  I 
1.96 


1.01 
1.01 
1.01 
1.01 
1.01 
1.01 
1.01 


Sept.!  Oct.    Nov.   Dec. 


1.S5 
1.30 

i.ao 

1.25 
1.25 
1.30 


1.10 
1.10 
I.IO 
1.10 
1.10 
1.10 
1.10 


1.00 
.90 
.90 
1.00 
1.00 
1. 00 


1.311 
1.30 

i.ai) 
i.ari 
i.ai 
l.di 

1  31) 


Rating  table  for  Clear  Creek  at  Buffalo,  Wyo. ,  from  January  1  to  December  31,  liHhi. 


Gasre 
height. 


Feet. 
0.7 
.8 
.9 
1.0 
1.1 
1.2 


Discharge. 


Gage 
3it. 


Second-feet. 
6 
18 
30 
46 
'  62 
80 


heigl 

Feet. 
1.8 
1.4 
1.5 
1.6 
1.7 
1.8 


Discharge. 

Ga^e 
height. 

height. 
Feet. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

98 

1.9 

265 

2.5 

535 

116 

2.0 

305 

2.6 

585 

136 

2.1 

345 

2.7 

635 

160 

2.2 

390 

2.8 

685 

190 

2.3 

435 

2.9 

735 

225 

2.4 

485 

3.0 

1 

785 

This  table  is  only  an  approximate  estimate  of  the  discharge  of  Clear  Creek.    The 
data  are  so  inconsistent  that  the  exact  discharges  can  not  be  obtained. 

Estimated  monthly  discharge  of  Clear  Creek  at  Buffalo,  Wyo.,  for  1903, 
[Drainage  area,  118  square  miles.] 


Discharge  in  second-feet. 


Month. 


,  Maximum. 


I 


Jannary 

Febmary 

March 

April 

May 

Jime  _ 

July 

August 

September 

October 

November 

December 

The  year 


225 
225 
80 
62 
265 
760 
285 
265 
126 
107 
305 
265 

760 


Minimum. 


Mean. 


6 

18 
12 

12  I 

225 

62  I 
46  I 
46  > 
62  j 
30  \ 
46 


40 

58 

30 

35 

116 

422 

134 

73 

'    77 

73 

83 

103 

104 


I 


Run-off. 


Total  in 
acre-feet. 


Second  feet 

per  square  ' 

mile.       I 


2.459 
3,221 
1,845 
2,083 
7,132 
25,111 
8,239 
4,489 
4,582 
4,489 
4,939 
6,333 

74. 922 


0.339 
.492 
.264 
.297 
.984 
3.576 
1.135 
.619 
.652 
.619 
.703 
.874 


.879 


Depth 
in  inches. 


0.891 

.512 

.293 

.831 

1.134 

3.990 

1.309 

.714 

.727 

.714 

.784 

1.008 

11.907 
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PINEY   CBEEK  AT  KEABNEY,  WYO. 

This  station  was  established  September  6,  1902,  by  Jeremiah  Ahem. 
It  is  located  at  the  highway  bridge  at  Kearney,  Johnson  County,  Wyo., 
which  is  on  the  stage  route  between  Sheridan  and  Buffalo,  24  miles 
from  Sheridan.  The  gage  is  a  vertical  staff  graduated  to  feet  and 
tenths  and  ^iked  to  the  abutment  of  the  bridge.  It  is  read  daily  bj' 
R.  D.  Noyce.  The  initial  point  for  soundings  is  on  the  right  bank. 
Discharge  measurements  are  made  from  the  bridge.  The  channel  is 
straight  for  600  feet  above  and  200  feet  below  the  station.  The  left 
bank  is  high  and  liable  to  overflow  at  extreme  high  water.  The  right 
l>ank  is  high  and  does  not  overflow.  The  bed  of  the  stream  is  com- 
posed of  gravel.  The  bench  mark  is  the  U.  S.  G.  S.  bench  mark  at 
Geier's  ranch,  about  6(X)  feet  from  the  gage.  It  is  marked  '*  SHER 
4^)62.**  Its  elevation  is  4,661.767  feet  above  sea  level.  The  elevation 
of  the  zero  of  the  gage  as  referred  to  this  bench  mark  is  4,645.963  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  ineojturetnents  of  Piney  Creek  at  Kearney,  Wyo,,  in  190S, 


Date. 


Hydrographer. 


April  20 1  B.  G.  Schnitger. 

April  29 I do 

Mayo - I do 

May  9 do 

May  14 ' do 

May  19 do 

May  26 do 

June  1 _ do  ._ 

June  4 _ do . 

Junes do 

June  11 do 

Jnne  13 do 

June  17 do ,. 

June  19 do 

Jnne  20 do 

Jnne  22 do 

Jnne  24 do 

June  29 do 

Jnlyl do 

Jnly6 1 do 

JnlyS j do 

Jnly  9 1 do 

Jnly25 *- do 


Jnly  28. 
July  31. 


.do 
-do 


Gaffe 
height. 

Discharge. 

Fee/. 

Second-feet. 

1.85 

69 

2.00 

86 

2.15 

127 

2.20 

156 

2.58 

336 

2.62 

385 

2.42 

273 

2.71 

898 

2.81 

538 

3.00 

818 

2.58 

848 

2.60 

412 

2.80 

598 

2.70 

621 

2.76 

645 

2.58 

484 

2.50 

878 

2.45 

329 

2.32 

270 

2.40 

808 

2.20 

182 

2.00 

132 

1.90 

105 

1.80 

80 

1.95 

152 
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DiscJiarge  measurements  of  Piney  Creek  at  Kearney^  Wyo. ,  in  li)0.1 — Continued. 

Hydrogrrapher.  hS^t.     i  Diachariff. 


Date. 


Ftet. 


Angnst  1 R.  G.  Schnitger  . 

AnguBt  8 .do 

Aag^st  4 _ .  _ do 

Angnst  8- do 

August  10 _.l do 

August  11 '  -  -  -   -do 

Aiignst  12 1 do 

Angnst  17 ' . . _  .do  _ 

Angnst  19 I do 

Angnst  20 ^ do 

Angnst  24 do  _ 

Angnst  26 \ do 

Angnst  27 i do 


2.20 
1.92 

1.80 
1.80 
1.85 
1.75 
1.70 
1.40 
1.40 
1.42 
1.60 
1.46 
1.86 


Second-feet . 
209 
101 
87 
79 
8:{ 
75 
59 
a:i 
34 
39 
49 
47 
87 


Mean  daily  gage  height,  in  feet,  of  Piney  Creek  at  Kearney,  Wyo.,  for  1U03. 


Day. 


Apr.   I  May.  '  June.     July.  |  Aug. 


7.                                            1...      . 

8 

9 1 

10 ' 

11  ..          .                               1 

12 

18. 
14. 
15. 
1«. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 


28. 
27. 
28. 
29. 
30. 
81. 


l.HO 
1.88 
1.86 
l.flO 
1.91 
1.92 
1.97 
2.60 
2.30 
1.96 
1.95 
1.98 


1.06 

1.95 

1.97 

1.95 

2.10 

2.60 

2.15 

2.18 

2.20 

2.15 

2.22 

2.20 

2.30 

2.52 

2.60 

2.65 

2.70 

2.62 

2.S5 

2.50 

2.50 

2.50 

2.40  I 

2.40  ' 

2.40  I 

2.40 

2.42  I 

2.40  I 

2.40  i 

2.60  I 

2.60 


2.70 
2.71 
2.83 
2.90 
2.90 
2.83 
2.80 
2.87 
2.80 
2.65 
2.49 
2.56 
2.67 
2.62  ' 
3.00  I 
2.92  I 
2.85  ' 
2.85 
2.85  ' 
2.77  I 
2.85  I 
2.67 
2.67  I 
2.53  I 
"2.45 
2.40  I 
2.40 
=..47  I 
2.48 
2.46  i 
I 


2.30 

2.30 

2.23 

2.17 

2.10 

2.12 

2.42 

2.20 

2.10 

2.03 

2.02 

2.02 

2.01 

2.04 

2.06 

2.02 

2.02 

2.18 

2.04  I 

1.98  I 

1.9:^ 

1.94  I 

1.97  I 

1.98  I 
1.94 
1.75 
1.84  I 
1.84 
1.88  I 
1.96 
2.01  I 


2.15 
1.96 
1.92 
1.86 
1.90 
1.89 
1.86 
1.85 
1.82 
1.80 
1.76 
1.70 
1.65 
1.61 
1.57 
1.50 
1.45 
1.41 
1.40 
1.40 
1.45 
1.53 
1.61 
1.62 
1.00 
1.60 
1.82 
1.67 
1.62 
1.59 
1.56 


Sept.  I    Oct       Nov.  I    D«-. 


1.65 

1.55 

1.56 

1.55 

1.50 

1.51 

1.49 

1.49 

1.47 

1.45 

1.63 

1.56 

1.56 

1.53 

1.50 

1.48 

1.46 

1.47 

1.47  1 

1.46  I 

1.46  I 

1.46  I 

1.45 

1.45  I 

1.45  ' 

1.48 

1.47 

1.86 

1.85  I 

1.85  I 


1.85 
1.86 
1.90 
1.92 
1.90 
1.90 
1.87 
1.88 
1.86 
1.86 
1.83 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.76 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.66 


1.65 
1.61 
1.59 
1.60 
1.60 
1.60 

i.eo 

1.60 

1.67 

1.62 

1.72 

1,67 

1.80 

1.82 

1.85 

(«) 

(«) 

(«) 

(") 

(°) 

(«) 

(«) 

1.60 

1.65 

1.66 

1.63 

1.60 

1.00 

1.60 

1.62 


1.67 
1.61) 
1.80 
1.6f) 
1.60 
1.0) 
l.«rt 

i.eo 

1.0) 

1.5:1 

1.55 
1.511 
1.55 
1.55 
1..55 
1.55 
1.55 
1.55 
1.55 
1.50 
1.50 
1.50 
1.50 
1..W 
1.5<» 
1.50 
1.50 
1.60 
1.50 
1.50 


"Ice, 
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RcUing  table  for  Piney  Creek  at  Kearney^  Wyo.,  front  Ajtril  JU  to  June  15,  I9(KS, 


hei^t. 

Discbarge. 

Gaffe 
height. 

Feet. 

1  Diucharge. 

heigl^. 

- 
Peet. 

Discharge. 

heiS^. 
Fret. 

Discharge. 

fWt. 

Sectmd/^et.^ 

1  Second-feet. 

Second'/eet. 

Second-feet. 

1.8 

61 

2.2 

'            151 

2.6 

858 

,      8.0 

818 

1.9 

71     1 

2.3 

'           198 

2.7 

430 

1 

2.0 

90 

2.4 

1          242 

2.8 

528 

1 

2.1 

117 

3.5 

297 

2.9 

651 

Hating  table  for  Pitiey  Creek  at  Kearney^  Wyo,^froni  June  W  to  Deveiiwer  JI, 

1903, 


hSai     I>i«-1-^-      hel^glTt.    'W-I^arge.      ^^^     Dineharge.      ^^^.^     DlH<.harK«.  | 


Feet.     ,  Second-feet.       Feet.       Second-feet. 


1.4 
1.5 
1.6 
1.7 


36 

41 
48 
60 


1.8  ' 
1.9 
'2.0 
2.1 


78 
101 
180 
166 


I' 

Feet.     \Seanid-feet.^\  Feet. 

2.2  j          208     j  2.6 

2.3  I          256    I'  2.7 


2.4 
2.5 


I 


811 
373 


I 


2.8 
2.9 


Second-feet. \ 

441  I 
514  I 
594  i 
685     I 


Estimated  monthly  dutcharge  of  Piney  Creek  at  Kearney,  Wyo.^for  I90,S. 


Discharge  in  second-feet. 


Month. 


April  19-30. 

May 

Jnne 


.Inly 

Angnst 

September  . 

October 

November" 
December . . . 


Mazimnm. 


358 

430 

818 

311 

186 

89 

101 

89 

54 


Minimum. 

Mean. 

61 

108 

76 

228 

811 

488 

69 

152 

36 

66 

38 

46 

54 

76 

48 

57 

41 

44 

Total  in 
acre- feet. 


2,571 
14,019 
29,038 
9,346 
4,058 
2,737 
4,673 
3,392 
2,705 


«  River  frozen  Novemi)er  1&-27,  and  discharge  estimated. 


CRUEZ   DITCH   NEAR  STORY,  WYO. 

This  Station  was  established  May  10,  1903.  by  R.  G.  Schnitger.  It 
is  located  in  the  flume  constructed  to  divert  the  water  from  Piney 
Creek  into  Prairie  Dog  Valley.  Is  about  1  mile  north  of  the  post- 
oflSce  at  Story,  Wyo.     The  gage  is  ft  y^rtic^l  2-foQt  rod.     It  is  read 
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once  each  day  by  Miss  Stella  Sanders.  Discharge  measurements  are 
made  by  wading.  The  channel  is  straight  for  400  feet  below  the  sta- 
tion, at  which  point  it  enters  a  small  tunnel,  and  is  straight  also  for 
100  feet  above  the  station.  There  is  never  enough  water  turned  into 
the  ditch  to  cause  it  to  overflow  its  banks.  The  bed  of  the  stream  is 
sandy  and  to  a  small  extent  is  covered  with  vegetation.  The  bench 
mark  is  a  notch  cut  in  the  flume  at  the  2-toot  mark  on  the  gage  rod. 
The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  rtieasureinentH  of  (^niez  ditch  near  Stori/^  ^y!/o.,  hi  I90,i. 


Date. 


Hydrojfraphor. 


I 


June  35 R.  (i.  SchnitK^^r 

July  2 -do     

June  7 -do    

JulyO do  .   .     

July2r) j do 

August  2 .    - .    .  -  do  _ . .    .  _  . . 

August  13 __ .   ...do .. 

August  20. .     .  - -do      .  _ 

August  9 .   .     do .- 

June  14 .    do 


Gage 
height. 

1 
Discharfce. 

FfH. 

Second-/*'*' f. 

1.30 

51 

.80 

,.'6 

.35 

52 

.65 

«>s 

.40 

45 

.40 

15 

.m 

20 

.32 

19 

.40 

42 

1.30 

97 

Mean  daily  gage  height,  infect,  of  Cmez  ditch  near  Story,  Wyo.,for  Ilfff.j. 


8. 

9. 
10. 
11. 


Day. 


4.. 
5.. 
6.. 


-Tune.  July.  Aug. 


Day. 


June.  July.  Aug. 


Day.  June  July.  Aug. 


.50  ^ 
.36  ' 
'    ..S5  I 
.70 
.70 
1.10 


.90  I 
.90 

.80, 

.90  I 

.60 

.40! 

.50 

.30 


.m 

.60 
.60 
.60 
.60 
.60 
.40 
.50 
.50 


14.. 
15.. 
16.. 
17-. 
18.. 
19-. 
20.. 
21.. 
22.. 


1.25  I  0.80   '  ^2 1.10     0.40     0..50      23. 

l.:»       .60      13 1.30  ,     .60  ' 


1.20 
1.40 
1.20 
1.20 
1.15 
1.40 
1.40 
.00 
1.30 


..50 
.50  I 
.50 
.55  ' 
.50 
..50  I 
.50 
.60 
-CO 


..35 

.50 
.40 

•'«, 
.30 

.30 

.40 

.70 

.40 


\.m 


24 

25 

1.30 

.  .       l.ft> 

26 

27 

1.15 

1.10 

28 

..         1.30 

29 

'  1.20 

30 

1  a5 

31 

o.oo 

0.40 

.50 

.411 

40 

.40 

.45  ' 

.40 

.40  ' 

.50 

.40  ! 

.50 

.40 

.40 

.50 

.40 

.55  1 

.45 

PRAIRIE  DOG  DITCH   NEAR  STORY,  WYO. 

This  station  was  established  May  10, 1003,  by  R.  G.  Schnitger.  It 
is  located  at  the  point  where  the  ditch  cuts  through  the  divide  between 
Piney  and  Prairie  Dog  creeks.     The  gage  is  a  2-foot  vertical  rod.     It 
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is  read  once  each  day  by  Miss  Stella  Sandei^s.  Discharge  ineaHure- 
ments  are  made  by  wading. 

The  channel  is  straight  for  100  feet  above  and  600  feet  below  the 
station.  Both  banks  are  high  and  rocky.  The  bed  of  the  stream  is  of 
gravel  and  sand  without  vegetation  and  is  shifting.  The  bench  mark 
is  a  notch  cut  in  the  pier  at  the  2-foot  mark  at  the  top  of  the  gage  n)d. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  liydrographer. 

Discharge  measurementtt  of  Prairie  Dog  ditch  near  Story ^  Wyo.^  in  UH).i, 


Date. 


Hydn>irrapher. 


May  29 i  R.  G.  Schnitger 

Jime  7 -do    

.Time  14 do 

Jirne  20 -J do 

June  25 i do 

July  2 J do 

July  9 J do 

July  25_ do 

I 
August  2 I do . 

August  9 do 

August  13 I do 

August  20 ...1 do 


helgft.       I>i»«l»*W. 


*et. 

Second-fert. 

1.8o 

37 

2.80 

148 

2.40 

145 

2.76 

124 

2.10 

110 

1.90 

90 

1.40 

39 

1.70 

57 

i.eo 

48 

1.75 

69 

1.85 

53 

1.75 

44 

Mean  daily  gage  height,  in  feet,  of  Prairie  Dog  ditch  near  Stor^,  Wyo. ,  for  19()S, 


Day.           I  May.  June. 

I O.Hrj  I 

2 1  .85, 

3 1.25  j 

4 2.(15! 

5 L 2.05  ' 

a 1 1.251 

: I  2.70] 

•* I  i.eoi 

» '  i.«) , 

i« i.eo  ' 

11 '  1.70  , 

12 1 1.70  1 

13 1 1.70 

U '      0.75  I  l.«6  I 

15 1        .85  '  1.70  I 

16 ;        .90  I  8.80  I 


Jaly.  '  Aag 


Day. 


May.  '  June.  ,  July.  I   Aug. 


3.11 
3.01 
8.00 
2.05 
2.90 


2.75 
3.05  I 

2.80  ' 

2.  HO  I 
3.00 

3.  a)  I 
2.2r) 

2.30 
2.30 
3.40 
3.40 


23- 


l.«0  I  17. 
1.40  18. 
1.36  I  19. 
1.00  1'  20. 
1.30  I  21. 
1.20  28. 
1.20 
1.00 
1.75 
I.IO 
1.10 
1.10 
1.85 
.95 


2B 

27. 

28. 

29. 

3fK 
.80  I  31. 
.80 


0.70  I 

.2.)j 
.40 
.4(J  1 

.45! 

.ri(»  I 

.65  , 


.40 
.70  i 
.70 

.ft5 
.90  I 


2.80 

3.eu 
3.55 
3.55 
3.55 

1.50 
l.«0 
1.50 
1.20 

i.(r> 

3.25 
3.25 
3.20 


3.60 

3.50 

3.20  ' 

3.00 

3.00  ' 

2.30 

2.30 

2.20 

2.(10 

1.70  , 

2.00 

1.75 

1.40  ' 

1.40 

1.45  ! 


0.80 
.90 
.80 
.90 

1.20 

i.ao 

1.20 

.90 

.80 

.80 

1.30 

1.50 

i.2r) 

1.20 
1.26 
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TONGUE    RIVER  AT  DAYTON,  WYO. 

This  station  was  established  May  3,  1903,  by  R.  G.  Schnitgcer.  It 
is  located  at  the  bridore  20  miles  west  of  Sheridan,  Wyo.,  at  Dayton. 
The  gage  is  read  twice  eacli  day  by  T.  S.  Wilson,  the  postmaster  at 
Dayton.  The  gage  is  a  vertical  2  by  6  inch  timber  9  feet  long, 
nailed  to  the  bridge  pier.  Discharge  measurements  are  made  from 
the  bridge  to  wliich  the  gage  is  attached  or  by  wading.  The  channel 
is  slightly  curved  above  the  station  and  straight  below  it.  Both 
banks  are  low  and  ro<»ky  and  are  liable  to  overflow.  Thei-e  is  some 
brush  along  the  right  bank.  The  bed  of  the  stream  is  rocky  and 
covered  with  bowlders.  There  are  two  channels  at  low  water.  The 
bench  mark  is  a  large  spike  in  the  bridge  floor  opposite  the  7-fo<it 
mark  on  the  gage  rod.  Its  elevation  is  7  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  measurements  of  Tongue  Rwer  at  Dayton,  Wyo,,  in  1903. 


May  2... 
May  12.. 
May  25. . 
May  31.. 
June  9  - . 
Jnne  16. 
Jnne  27  . 
Julys... 


Date. 


Hydrogi-apher. 


R.  G.  Schnitger  . 
do 


.-do 

..do 

.do 

.do 

-do 

..do 


July  11 I do 

July  30 ' do 


do 
do 


August  7 

August  15 

August  22 do 

August  30 do 


Gape 
height. 


I 


!  Discharge. 


Feet. 

Second-frtt. 

1.60 

loy 

1.95 

213 

2.31 

341 

2.60 

577 

2.91 

845 

2.95 

75H» 

2.50 

565 

2.71 

54-2 

1.91 

329 

1.40 

173 

1.20 

138 

1.47 

114 

1.58 

126 

1.20 

115 
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Mean  daUy  gage  height^  in  feet,  of  Ttmgtte  Rit^er  at  Dayton  ^  Wyo.^for  Hhm, 


1.. 
t.. 
8.. 
4.. 
5.. 
6.. 

8.. 

9.. 
10.. 
11.- 
12.. 
13.. 
U.. 
15.. 
16.. 
17.. 
IS.. 
19.. 

ati.. 
a., 
a.. 

23.. 
24.. 
25.. 

».. 
27.. 

28.. 
29.. 

a.. 


Day. 


May. 

1.00 

Jnno. 
2.85  1 

July. 

Aug. 
1.75 

Sept. 
1.40 

Oct. 

2.65 

1.40 

1.70 

2.85' 

2.70 

1.65 

1.40 

1.40 

1.70 

2.90 

2.65 

1.60 

1.40 

1.40 

1.70 

2.90  ; 

2.65 

1.50 

1.40 

1.65 

1.76 

3.00 

2.65 

1.50 

1.40 

1.60 

\.9S> 

3.06 

2.56 

1.50 

1.37 

1.60 

1.86 

3.06 

2.45 

1.50 

1.36 

1.60 

1.90 

3.00 

2.25 

1.50 

1.36 

1.60 

1.96 

2.95 

2.10 

1.60 

1.86 

1.50 

1.90 

2.97 

2.06 

1.50 

1.86 

l.fiO 

1.90 

3.00 

2.06 

1.60 

1.^ 

1.40 

1.96 

2.97 

2.00 

1.60 

1.40 

1.40 

2.06 

2.97 

2.06 

1.45 

1.40 

1.40 

2.80 

3.00  j 

2.00 

1.43 

1.40 

1.40 

2.96 

2.92  < 

2.00 

1.40 

1.42 

1.40 

2.90 

2.97 

1.96 

1.40 

1.45 

1.40 

2.75 

2.62  1 

1.90 

1.40 

1.50 

1.40 

2.66 

2.75  1 

1.95 

1.40 

l.W 

1.40 

2.70 

2.87 

1.95 

1.40 

1.50 

1.88 

2.46 

2.75  1 

1.90 

1.40 

1.46 

1.35 

2.40 

2.74, 

1.80 

1.40 

1.45 

1.86 

2.55 

2.n 

1.80 

1.40 

1.45 

1.85 

2.40 

2.75 

1.70 

1.40 

1.40 

1.86 

2.30 

2.70 

1.70 

1.40 

1.40 

1.86 

2.35 

2.65  1 

1.60 

1.40 

1.40 

1.85 

2.85 

2.66 

1.55 

1.38 

1.40 

1.36 

2.30 

2.65 

1.60 

1.50 

1.36 

1.35 

2.86 

2.60  , 

1.40 

1.5) 

1.36 

1.85 

'      2.50 

2.70 

1.40 

1.47 

1.86 

1.32 

2.65 

2.66  , 

1.40 

1.43 

1.35 

1.30 

'      2.75 

1.65 

1.40 

1.80 

SHOSHONE  RIVER  NEAR  CODY,  WYO. 

This  station  was  established  April  26,  1902,  by  A.  J.  Parshall.  It 
i8  located  at  the  wagon  bridge  1  mile  northwest  of  Cody,  Wyo.  The 
gage  is  a  plain  staff  graduated  to  half  tenths  and  is  fastened  to  the 
bridge  from  which  discharge  measurements  are  made.  The  initial 
point  for  soundings  is  on  the  left  bank.  The  channel  is  straight  both 
above  and  below  the  station.  The  current  is  swift.  The  right  bank 
is  low  and  subject  to  overflow.  The  left  bank  is  high  and  does  not 
overflow.  The  bed  of  the  stream  is  gravel  and  rock.  The  bench  mark 
is  a  bolt  in  the  bridge  sleeper  1.15  feet  above  the  12-foot  mark  on  the 
gage.  It  is  indicated  by  a  cross.  The  observer  is  W.  J.  Kissick,  who 
reads  the  gage  twice  daily. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 
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Discharge  measurements  of  Shoshone  River  near  Cody,  Wyo.,  in  190S. 


Date. 


March  20. . 
April  21... 
April  25.. - 
May  19.... 
May  20.--. 

June  6 

June  11  .-- 
June  16  . . . 
June  17  .  -- 
June  18  .  -  - 
June  24  . . . 
July  14.... 
July  15...  _ 
July  25--.. 
October  31. 


Hydrographer. 


A.J.Parshall 

do  ---- 

do _-.. 

do 

do  -- 

Jeremiah  Ahem. 

do 

A.J.Parshall 

do '..... 


Gaffe 
leient. 


heigl 


do 

...do 

do 

do 

do  - 

Jeremiah  Ahearn- 


Feet. 
1.95 
2.41 
8.00 
3.20 
8.00 
4.70 
5.25 
5.70 
6.10 
6.20 
5.10 
4.70 
4.50 
4.25 
2.20 


DiBcharge. 


Second'/eet. 
263 

^33 
1,399 
1.374 
1,263 
2,624 
5,502 
7,297 
8,885 
8,840 
4,212 
3,829 
8,299 
8,087 

450 


Mean  daily  gage  height^  in  feet,  of  Shoshone  River  near  Cody,  Wyo,,for  190S, 


Day. 


10. 

u. 

12- 
13. 
14. 


16 

17 

18 

» 

a) 

21 

28 

28  ....... 

24 

25 

») 

27 

2H 

29 

30 

81 


Jan. 

2.15 
2.05 
2.10 
1.05 
2.00 
1.95 
2.00 
2.00 
2.05 
2.00 
2.05 
1.95 
2.00 
2.00 
2.00 
1.U5 
2.05 
1.95 
2.05 
2.(6 
2.00 
1.95 
2.00 
1.95 
2.06 
2.00 
2.00 
2.05 
2.00 
2.06 
2.00 


Feb. 


2.00 

2.00 

2.00 

1.95 

1.95 

1.95 

2.00 

2.00 

1.95 

1.96 

1.95 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.95  j 

2.0J)  I 

2.m 

1.90  j 
1.95  I 
l.flO  i 
2.00  i 
2.00 
1.95 
1.95 


Mar. 

2.00 
2.00 
2.00 
1.90 
2.00 
2.00 
2.00 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.05 
1.95 
1.95 
2.05 
1.95 
2.(K) 
2.00 
2.00 


Apr. 

2.50 
2.00 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.50 
2.60 
2.25 
2.00 
2.00 
2.00 

2.a» 

2.00 
2.00 
2.50 
2.50 
2.50 
2.W) 


2.0t)  !  3.00 
2.W     3.20 


2.(K) 
2.00 
2.00 
2.00 
2.50 
2.60 
2.80 


3.50 
3.85 
3.95 
3.60 
3.00 
2.90 


May. 

2.85 
2.80 
2.75 
3.00 
3.00 
8.50 
3.60 
8.60 
3.60 
3.00 
3.50 
3.60 

•s.m 

4.25 
4.25 
4.20 
3.00 
3.00 
3.00 
3. 10 
3.(X) 
3.(K) 
3.00 
3.(K) 
3.00 
3.00 
3.50 
3.50 
3.50 
3.60 
4.25 


June, 


Jnly. 


4.60 
6.00 
4.75 
4.50 
5.60 
6.60 
5.35 
5.40 
5.40 
5.35 
5.45 
5.36 
5.40 
5.60 
5.70 
6.25 
6.25 
6.10 
«.(J5 
5.90 
5.90 
5.45 
6.30 
5.40 
5.80 
5. 75 
5.95 
5.90 
6.60 
6.25 


5.40 

6.85 

5.00 

4.25 

4.40 

4.60 

5.00 

4.80 

4.70 

4.45 

4.70  I 

4.65  I 

4. HO  I 

4.65 

4.56  ! 

4.70 

4.60 ; 

4.55 

4.h-5  I 

4.40  \ 

4.55 

4.35  I 

4.50 

4.40 

4.60 

4.50 

3.75 

4.00 

3.90 

4.05 

3.80 


Aixg. 

3,76 
3.85 
3.70 
3.80 
8.80 
8.90 
8.85 
3.80 
8.75 
3.70 
3.80 
3.45 
3.50 
3.55 
3.50 
3.50 
23.45 
3.00 
8.00 
2.95 
3.00 
3.75 
2.80 
2.90 
3.00 
2.a5 
2.95 
2.85 
2.75 
2.90 
2.40 


Sept. 


Oct. 


2.00 

2.00 

2.10 

1.&5 

1.90 

1.95 

1.95 

1.95 

1.95 

1.95 

1.80 

1.50 

1.45 

1.85  I 

l.«i' 

1.95 

1.95 

1.86 

1.90 

1.80 

1.70 

1.65 

1.90 

1.90 

1.80 

1.60 

1.95 

2.00 

1.96 

2.00 


Nov.  Dec. 


2.00 
2.00 
2.05  I 
2.00  ; 
2.20 
2.40 
2.30  j 
2.10  1 
2.10 
2.00 
2.50 
2.80 

2.:b 

2.15 
2.00 
2.05 
2.50 
2.4.'> 
2.45 
2.70 
2.00 
2.75 
2.85 
2.95 
2.70 
2.95 
2.40 
2.40 
2.40 
2.55 
2.65 


2.75 

2.00 

2.00 

2.00 

2.00 

1.95 

2.00 

2.00 

2.10 

2.10 

2.20 

2.00 

2.30 

2.  .90 

2.35 

2.45 

2.00 

2.45 

2.50 

2.45 

2.50 

2.50 

2.25 

2.35 

2.50 

2.55 

2.65  , 

2.55 

3.50 

2.80 


2.51) 

i.m 

2.  .so 
2.40 
2.  .51) 
2.0) 
2.70 
2.50 
2.50 
2.40 
2.3» 

2.50 
2.511 

2..T0 

2-<«) 
l.f«J 
l.Ti) 
l.S<» 

l.nri 

1.60 
1.5H 

l.sr» 
1.9r) 
2.00 
ISO 
1.50 
2.00 
2.O0 
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Rating  table  for  Shoshone  River  near  Qody^  Wyo.,  from  January  1  to  December 


SI,  1903. 


hetlPt. 

Discharge. 

\  hel^l 

Diflcharge. 

Ga«e 
height. 

o 

Fftt. 

Sectmd^feft, 

F^i. 

Second-feet. 

Feet.      St 

1.3 

50 

2.7 

880 

4.1 

1.4 

70 

2.8 

925 

4.2    1 

1.5 

95 

2.9 

1,020 

4.8     1  ' 

1.6 

125 

3.0 

1,120 

4.4 

1.7 

160 

3.1 

1,225 

4.5 

1.8 

200 

8.2 

1,885 

4.6 

1      1.9 

245 

3.8 

1,460 

4.7 

'      2.0 

295 

3.4 

1,575    1 

4.8 

!      2.1 

855 

8.5 

1,710 

4.9 

!      2.2 

425 

8.6 

1,850 

5.0 

2.3 

500 

3.7 

1,990 

5.1 

2.4 

1 

575 

3.8 

2,130 

5.2 

2.5 

655 

8.9 

2,180 

5.8 

2.6 

740 

4.0 

2,440 

5.4 

I  Discharge. 


,  Second-feet, 
2,610 
2,800 
8,000 
8,210 
8,420 
8,650 
8,900 
4,170 
4,440 
4,730 
5,040 
5,370 
5,710 
6,070 


Oage 
height. 

Discharge. 

I>set. 

Second-feet. 

5.5 

6,440 

5.6 

6,810 

5.7 

7,180 

5.8 

7,550 

5.9 

7,920 

6.0 

8,290 

6.1 

8,660 

6.2 

9,030 

6.3 

9,400 

6.4 

9,770 

6.5 

10,140 

Extimated  monthly  dvicharge  of  Shoshone  River  near  Cody,  Wyo. ,  for  190S, 


Month. 


Jannary 

Febmaiy 

March 

April 

May 

Jmie 

My 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Mazimnm.    Minimnin.        Mean. 


Total  in 
acre-feet. 


I 


385 

295 

925 

2,360 

2,900 

10,140 

6,060 

2,280 

355 

1.070 

875 

830 


10, 140 


270  ; 

245 ; 

245  I 
295 
875 
3,420 
2,060 
575  I 
60  I 
295  I 
270  ' 


95 


835 

847 

1,558 

6,819 

8,562 

1,565 

231 

577 

499 

437 


18,631 
15,717 
20,598 
50,400 
95,798 
405, 759 
219,019 
96,228 
13, 745 
35,478 
29,693 
26,870 


60 


1,418     1,027,936 


SHOSHONE  RTSTER   (SOUTH  FORK)   AT  MARQUETTE,  WYO. 

This  Station  was  established  by  A.  J.  Parshall  April  26,  1903.  It 
is  located  at  the  county  bridge  at  Marquette,  Wyo.,  15  miles  west  of 
Cody,  Wyo.     The  gage  is  a  vertical  timber  set  in  the  stream  and 
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braced  to  the  bridge.  It  is  read  twice  each  day  by  E.  C.  Payne. 
Discharge  measurements  are  made  from  the  bridge  to  which  the  gskge 
is  attached.  The  initial  point  for  soundings  is  taken  at  either  bank, 
depending  upon  the  depth  of  the  water.  The  channel  is  straight  for 
150  feet  above  and  200  feet  below  the  station.  The  current  velocity 
is  swift.  Both  banks  are  low  and  rocky  and  will  overflow  until  the 
water  reaches  the  bridge  abutments.  The  bed  of  the  stream  is  rocky. 
The  bench  mark  is  the  lower  surface  of  the  iron  plate  at  the  bottom 
of  the  bridge  stringer  at  the  gage  rod.  Its  elevation  is  10.6  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A,  J.  Parshall,  district  hydrographer. 

Discharge  -nteamireTnents  of  South  Fork  of  Shoshone  River  at  Marquette^  l^'^o., 

in  1903. 


Date. 


Hydrogrrapher. 


June  4 '  P.  M.  Churchill. 

June  17  - . .   .  - A.  J.  Parshall . . . 

June  25 do  . .   

October  27 P.  M.  Churchill. 

April  26 A.  J.  Parshall.- 

May  20 ..do 

July  15 -do 

July  26- do 


M.       I>i«=harg.. 


heig] 


Feet.         Second-frrt. 


2.80 

1,597 

3.40 

2,740 

2.50 

1,442 

.30 

165 

1.10 

524 

.95 

334 

2.30 

1,199 

1.80 

a57 

Mean  daily  gage  height ,  in  feet,  of  South  Fork  of  Shoshone  'River  at  Marquette, 

Wyo.,  for  1903. 


D&j. 


Apr.   j   May. 


1 0.«6 

2 1  .65 

a ,  .60 

4 I  .70 

5 75 

fi j  .80 

7 .85 

H I  1.05 

9 .96 

10 ,  .80 

11 !  .85 

12 85 

13 1.16 

14 1.86 

15 ' 1.90 

16 1 2.00  ' 

17 ' 1.70  , 

18 1.10  I 

19 ! i  .ft5  I 

380 1 :  1.00 


June.  I  July.  |  Aug.  |  Sept. 


2.40  ' 

2.55 

2.06 

2.45  I 

2.66  I 

2.55 

2.70 

2.90 

2.70 

2.25 

2.40 

2.75 

2.75 

2.85 

3.15 

3.45 

3.65 

3.50 

3.15 

8.10 


3.30 
2.65 

\.m 

2.05 
2.00 
2.10 
2.30 
2.00 
2.05 
2.15 
2.00 
2.40 
2.40 
2.50 
2.05 

i.a5 

1.95 
1.90 
1.90 
1.95 


1.60 

1.55 

1.40 

1.40 

1.40 

1.36 

1.25 

1.15 

1.06 

1.00 

1.00 

1.00 

1.00 

1.00 

.95 

.90 

.90 

.80 

.80 

.70 


0.60 
.50 
.60 
.60 
.50 
.75 
.70 
.70 
.70 
.70 
.80 
.90 
.90 
.90 
.90 
.90 
.80 
.80 
.95 

1.00 


Oct. 

0.75 
.70 
.70 
.70 
.TO 
.70 
TO 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.60 
.60 
.60 


Nov. 

0.50 
..tO 
..tO 
..Vl 
.50 
.."50 

..lO 
..tO 
..tO 
..')<» 
.50 
..» 
..'lO 
.50 
.iiO 
..V 
.&) 
.60 
.65 
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Mean  daily  gage  height,  in  feet,  of  Smith  Fork  of  Shoshone  River,  <»/(•.— Cont'd. 


Day. 


Apr.   '  Maj.     June.  I  July,  i  Aug.  I  Sept.  '    Oct.    '   Nov. 


21 1  0.96 

22 1 85 

%^     ' '  .86 

24 - I  .85 

25 1.00 

« I      1.10  .95 

*: - 1.15  •  .90 

* 96  1.06 

a j        .80  1.10 

» .75  ,  1.46 

:n 1.95 


2.80 
2.80 
2.75 
2.50 
2.60 
2.70 
8.20 
8.30 
8.40 
8.15 


I 


1.96  , 

.90 

.90' 

.90  j 

.90 

.90 

.90 

.90, 

.90, 

.80 ; 


0.60 
.00 
.60 
.00 
.50 
.50 
.50 
.50 
.50 
.50 
.50 


0.70 
.66 
.56 
.50 
.60 
.50 
.50 
.60 
.50 
.50 


Rdting  table  for  South  Fork  of  Shoshone  River  at  Marquette,  Wyo.,from  April  26 

to  December  31,  l^^OS, 


h^^t. 

Discharge.  1 
Second'/eet. 

Gage 

Discharge. 

1 

Gage 

hpight. 

Diat'harge. 

Gage 
height. 

Feet. 

1  Discharge. 

Feet. 

Feet. 

•  Second-feet. 

Feet. 

1 
,  Second-feet. 

1  Second-feet 

0.3 

165     1 

1.2 

435 

2.1 

i        1,075     1 

3.0 

2,  145 

.4 

181 

1.3 

485     , 

2.2 

'       1,175 

3.1 

'       2,290 

.5 

202     ' 

1.4 

545 

2.3 

!       1,275     ! 

3.2 

1       2,440 

•6 

227     , 

1.5 

1          605     , 

2.4 

1,380 

3.3 

2,590 

.7 

255 

1.6 

670     ' 

2.5 

1,495 

3.4 

'      2, 740 

.8 

285 

1.7 

740 

2.6 

;       1,615 

3.5 

1      2,895 

.9 

317     1 

1.8 

815 

2.7 

1       1,740     , 

3.6 

'      3,055 

1.0 

a52 

1.9 

1          ^^^ 

2.8 

1,870 

3.7 

'       3,215 

1.1 

390     ' 

2.0 

980 

1 

2.9 

'      2,005     ' 

EstiTnated  monthly  discharge  of  South  Fork  of  Shoshone  River  at  Marquette^ 

Wyo.,  in  mu. 

[Drainage  area,  500  equaro  miles.] 


Discharge  in  Fecon<l-feet. 


I 


Run-off. 


Month. 


April  26-30 

May 

June 

Jnly 

Angiist  . , . 
September 
fJctober . . . 
Xoveml)er_ 


Maximum.  I  Minimum. 

I 


412  I 
980  ' 
8, 135  ' 
2.590  ' 
777 
352  ! 
270 
255  ' 


Mean. 


'    Total  in 
acre-feet.     Second-feet  j.     .j^ . 
per^scjuare  ,   ,^^^^^ 


270 
227 
1,027 
705  ^ 
255  I 
202  I 
202  j 
202 


338 
417 
1,951 
1.072 
411 
287 
237 
209 


3, 352 
25, 640 
lie. 093 
65.915 
25.271 
17,078 
14,573 
12,436 


0.68 
.83 
3.90 
2.14 
.82 
.57 
.47 
.42 


0.13 
.96 
4. 35 
2.47 
.95 
.64 
.54 
.47 
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GREY  BULL  RIVER  AT  MBETEETSE,  WYO. 

This  st*ation  was  established  April  24,  1903,  bj^  A.  J.  Parshall, 
assisted  by  R.  G,  Sehnitger.  It  is  located  within  the  town  limits  of 
Meeteetse,  Wj^o.,  at  the  county  bridge.  The  gage  is  a  vertical  2  by 
6  inch  timber  nailed  to  the  bridge  pier.  It  is  read  twice  each  day 
by  W.  L.  Simpson.  Discharge  measurements  are  made  by  wading, 
at  a  point  about  200  feet  below  the  bridge  to  which  the  gage  Ls 
attached.  A  cable  will  be  necessary  for  high-water  measuremeat». 
The  initial  point  for  soundings  is  on  the  right  bank. 

The  channel  is  straight  for  about  200  feet  above  the  station  and  for 
150  feet  below.  The  current  velocity  is  swift.  The  right  bank  is 
liable  to  overflow  at  high  water;  the  left  bank  is  high  and  level.  The 
bed  of  the  stream  is  rocky.  The  bench  mark  is  the  top  of  the  nut  on 
the  bridge  rod.     Its  elevation  is  14.8  feet  above  the  zero  of  the  gagre. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Dincharge  meaatirenients  of  Grey  Bvll  River  vear  Meeteetse,  Wyo,,  in  VH}:i, 


Date. 


Hydrographer. 


April  24  _ A.J.  Parshall 

May  27 I do 

July  16.. ..I do  ...:.. 


0.90 

J  .85 

2.25 


DifloharfTi*. 


Hfonnd-ferl. 
160 
131 
541 


Mean  daily  gage  height,  in  feet,  of  Grey  Bull  River  at  Meeteetse,  Wyo.,for  19a.i. 


Day. 


Apr.   ,  May.     Jane.     July.      Aug. 


Sept.      Oct. 


1    

2 

3                      

4        ' 

5        1 

6                                                   

1 

8     .     

e 

10             

11       

12  

■" 

13                                           

14            

* 1 

ir»                                                        1 

*•* 1 

16 

,7               1 

18     

19 

()..%  1 

8.65 

8.55 

2.60 

1.45 

1-40 

.55  1 

3.16  ' 

3.66 

2.45 

1.50 

1.4<» 

.65: 

3.06  1 

3.06 

2.56 

1.50 

1.40 

m\ 

3.55 

2.50 

2.55 

1.60 

1.40 

.90  ! 

3.85 

2.50 

2.40 

1.50 

1.40 

.8.)[ 

3.75, 

2.40 

2.15 

1.50 

1.40 

1.10^ 

3.86  1 

2.3.> 

2.10 

1.40 

i.;fi 

.wi! 

3.85  1 

2.75 

2.10 

1.40 

i.:t) 

.95  1 

3.65  1 

2.55 

2.05 

1.40 

1.40 

.80 

3.55  1 

2.75 

1.90 

1.40 

1.40 

.75  1 

3.45 

2.80 

1.90 

1.40 

1.40 

.75  1 

3.65' 

2.90 

1.75 

1.45 

1.311 

1.30 

3.90  1 

3.00 

1.75 

1.50 

1.30 

2.05  ' 

3.25 

2.75 

1.65 

1.&5 

i.a» 

2. 15  1 

4.15' 

2.90 

1.60 

1.65 

1..30 

2.05 

4.90  1 

2.66 

1.55 

1.60 

1.80 

l.W) 

5.45  1 

2.55 

1.55 

1.75 

1.30 

l.flO  ' 

4.95 

2.50 

1.00 

1.60 

1.30 

1.30 

4..S5 : 

2.45 

i.eo 

1.55 

i.:i) 
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Mean  daily  gage  height,  in  feet,  of  Grey  Bull  River,  pfr.— Contiimed. 


Day. 

'Apr. 

-, 

June. 

July. 

Auflr.  j 

1.45  1 
2,40  ' 
1.85  1 
1.00  ' 
1.56 
1.55  1 
1.50 
1.40  , 

1.45  '' 
1.50  ' 

1.46  1 

I 
h-'ept. 

1.50 

1.60 

1.50  ' 

1.50' 

1.40 

1.40 

1.40 
1.40 
1.40 

Oct. 

a> 

21 

1 

.80 
.46 

.ml 

1.06 
1.10  , 
1.15  , 
1.05 
1.35 
1.65  ! 
1.85 
2.60 

3.40 ; 

absent. 

4.55 
4.30 
4.15 
4.0D 
8.00 
3.50 
8.85 
4.00 
3.95 
4.40 
4.90 

lao 

2.55 

2.40 

2.50' 

2.50 

2.46 

2.05  ' 

2.46 

2.40  1 

2.45 

2.46 

2.75  1 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 
1.80 
1.80 
1.80 

s 

a 

34 

25 

,      0.80 

...             ,70 

36 

*: 

28 

29 

;:i  1.40 

'      1.35 

1        .96 

.50 

30 

31 

1        .46 

|- 

«i  Obeerver 

1.80 
1.80 

BIGHORN  RIVER  NEAR  THERMOPOLIS,  WYO. 

This  Station  was  established  on  May  28,  1!)00,  by  A.  J.  Parshall.  It 
was  located  about  a  half  mile  northeast  of  Thennopolis,  at  the  feriy 
crossing  the  river.  The  gage  used  during  1900  was  a  horizontal  riKl 
♦-xtending  out  over  the  water  and  fastened  to  posts  firmly  set  in  the 
jrround,  with  the  usual  wire  attachments. 

Tlie  bench  mark  was  the  head  of  a  nail  driven  in  a  stake  set  in  the 
jrround  1  foot  south  of  tlie  post  to  which  the  gage  rod  was  fastened, 
2.58  feet  l>elow  the  gage  fratne.  Its  elevation  was  G.50  feet  al>ove 
gage  datum.     It  has  been  destroj^ed. 

In  lliOl  a  new  gage  with  relative  heights,  the  same  as  that  in  use  in 
IIWX),  was  painted  on  the  lower  center  pier  of  the  recently  constructed 
iron  bridge,  which  is  located  400  or  500  feet  upstream  from  the  former 
station.  In  March,  1903,  a  new  gage,  serving  as  a  bench  mark,  and 
for  the  observer's  use  at  times  of  high  water,  was  painted  on  the  lower 
pier  of  the  bridge  on  the  right  bank  of  the  river.  This  gage  is  reached 
by  the  water  only  when  it  is  at  a  height  of  3  feet  above  datum.  It 
will  enable  the  observer  to  read  heights  of  high  watc^r  more  accurately 
than  can  be  done  on  the  gage,  which  is  in  the  center  of  the  stream  and 
is  exposed  to  the  force  of  the  current,  causing  a  rise  and  fall  of  sev- 
eral inches  on  the  gage.  The  channel  is  straight  above  an<l  below  the 
station.  Both  banks  are  high  and  not  subject  to  overflow.  The  bed 
of  the  stream  is  composed  of  rock  and  gravel.  It  shifts  ver^^  little 
from  year  to  year.  Measurements,  which  were  formerly  made  from  a 
ferryl)oat,  are  now  made  from  the  bridge. 

'ITie  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographe;. 
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Discharge  mecunirements  of  Bighorn  Rivt'r  near  Thermopolis,  Wyo.,  in  I9ffJ. 


March  27. 
May  23... 
May  25  . . 
June  20  _ . 
June  21  . . 
June  22  . . 
July  18.  . 
July  20... 


Date. 


Hydrographer. 


A.  J.Parshall- 
..     do 

do 

.   .-do    

do    

....do      

do 

do  - 


hei^t. 


I  Dischart;- ■ 


Feet. 

Second-feet 

0.80 

621 

1.90 

1,9.V^ 

1.75 

1.70 

6.05 

9. 2>*o 

5.80 

8,444 

5.30 

7,44J 

3.05 

3. 8S,> 

3.15 

4.024 

Mean  daily  gage  height,  in  feet,  of  Bighorn  River  near  Th^rmopolis,  Wyo. 

190,3, 


for 


Day. 


Mar.      Apr.      May.  |  June.  '  July.      Aug.      Sept.       Oct. 


1 1.50 

2 1.35 

3 i.ao 

4 1.35 

5 ' :   1.45 

6 l.W) 

7 1.3f) 

8 '   1.05 

9 ' flO 

10 :    .S5 

11 I    .80 

12 '   .«0 

13 75 

U -    .70 

15 70 

16 1 70 

17 70 

18 .70 

19 -  .-..' H5 

20 .«) 

21 ...  '  .70 

22 ...   .70 

23 '. 70 

24 70 

25 ...    .H5 

20..... - .90 

27 - 1.00 

)iH .    1.15 

29 ,   1.15    1.25 

30 ;   1.35    l.:i5 

31 - 1.4(J  


1.45 

2.05  1 

4.85 

2.40 

1.70 

1  10 

1.55  ' 

2.30 

4.55 

2.40 

l.(V) 

l.U* 

1.40 

2.75, 

4.20 

2.45 

1.55  , 

1.10 

1..V) 

3.25 

3.95 

2.:i5 

1..50  ' 

l.ln 

1.75 

4.15 

3.7.'. 

2.25 

1.50 

l.Ui 

i.a5 

4.55 

3.55 

2. 15 

l.r/>' 

1.1(» 

1.55 

4.n5 

3.30 

2.10 

1.35 

1.1(» 

l.JT)  ' 

4.55 

2.95  • 

2.15 

1.25 

1.10 

1.80 

5. 15 

3.20 

2.05 

1.15 

1.10 

1.80  ; 

5. 75 

3.00  ' 

2.00  ! 

1.35 

1.10 

1.30 

5.90 

2.95 

1.90 

!.&> 

l.K) 

1.20 

.5.30 

2.90 

1.90 

1.65 

1.10 

1.20 

5.40 

3.25 

1.80 

1.75 

1.00 

1.45 

5.a5 

3.40 

1.75 

1.65 

l.U' 

l.ft5 

5.:i5 

3.35 

1.70 

1.55 

1.00 

2.25 

5.55 

3.45 

1.80 

1.50 

l.f>» 

2.55 

5.(55 

3.25 

1.80 

1.40 

1.411 

2.:i5 

5.90 

3.05' 

1.70  , 

1.40 

1.(1) 

2.25 

6.55 

2.90' 

1.70 

1.40 

l.(il 

2.15 

H.CB 

2.ft5 

l.flO  1 

1.40 

.Ifi 

2.05 

5. 85 

2.95 

1.45  ' 

1.36 

.«) 

1.95 

5.35 

2.A5 

2.10 

1.30 

.») 

1.90 

5.10  i 

2.ft5 

2..'«) 

1.30 

.90 

1.80 

4.(v5 

2.95 

2.20 

1.30 

1.10 

1.70 

4.;i5 

2.80 

2.30  ' 

1.20 

1.111 

1.70 

4. 15 

2.75 

2.20 

1.20 

I.OI) 

}.m^ 

4.00 

2.K5 

2.15 

1.20 

.91) 

1.50 

4.30 

2.80 

2.05  1 

1.20 

.90 

1.50 

4.80  ' 

2.80 

1.96 

1.20 

.911 

1.(15 

5.05 

2.(10 

1.85  ; 

1.10 

.80 

1.K5    . 

2.50 

1.75  1. 

1 

.N» 
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Rathig  table  for  Bighorn  River  near   ThermopoliH,  Wyo.,  from  January  1  to 

December  .f  / ,  1!hu. 


hSj^t.     I>««hapge.! 


Feet. 
0.7 
.8 
1.0 
1.1 
1.3 
1.3 
1.4 


Second-feet. 

550 

620 

780 

I  880 

!  990 

1.105 

1,225 


Oaee 

heiirnt 

Feet,  j 

1.5  I 

1.6  I 

1.7  , 

1.8  I 

i.«  ' 

2.0  I 

2.1  ! 


^^^^      &t.     I>i«eh»rge.      ^»W;      Dtacharge 


I 


Second'ffet. 
1.350 
1,485 
1.630 
l,7a5 
1,950 
2.115 
2.280 


Feet. 
2.2 
2.3 
2.4 
2.5  ' 
2.6 
2.7 
2.8     I 


Secm\d-feet, 
2,445 
2,610 
2,780 
2,950 
3,120 
3.290 
8,460 


heigh 

I 

Feet.  ' 

2.9  I 

3.0  ' 

3.1  I 
8.2 


'  ec<nid-feet .\ 

3,630  I 
3,800  ! 
3.970  j 
4.140     I 


I 


Tangent  above  2.3  feet  gage  height.     Differences  above  this  point.  1 70  per  tenth. 

Estimated  monthly  discluirge  of  Bighorn  River  near  Thermopolis,  Wyo. .  in  i.W^. 
[Dnunage  area,  8,184  square  miles.] 


Month. 


Discharge  in  second- feet. 

Total  in 
acre-feet. 

RuuH 

Second-feet 

per  square 

mile. 

off. 

Mazimnm. 

Minimum. 

Mean. 

Depth  in 
inches. 

1.350 

550 

785 

46,711 

0.10 

0.11 

8.035 

990 

1.654 

101,701 

.20 

.23 

9,835 

2.195 

6,846 

407,365 

.84 

.94 

6.945 

2,950 

4,159 

255,727 

.51 

.59 

2.780 

1.285 

2, 133 

131,153 

.26 

.30 

1,705 

880 

1,237 

73,607 

.15 

.17 

880 

620 

797 

1 

49,006 

.10 

.12 

April 

May I 

Jnne 

July 

Angnst I 

September    . .   

October..'. 


YELLOWSTONE   RIVER  AT   GLENDIVE,  MONT. 

This  station,  established  in  1893  by  the  irnited  States  War  Depart- 
ment, was  transferred  to  the  Depart.ment  of  Agriculture,  where  daily 
records  of  the  gage  are  kept. 

^VTien  a  study  of  the  lower  Yellowstone  Valley  was  begun  in  190:^, 
this  station  was  taken  up  by  the  United  States  Greological  Survey, 
whose  records  begin  August  1,  1903.  It  is  located  at  the  steel  high- 
way bridge  leading  northward  out  of  Glendive,  about  one-fourth  mile 
from  the  post-oflSce.  The  gage  is  of  the  wire  type  and  is  fastened  to 
the  upstream  hand  rail  of  the  second  span,  al>out  200  feet  from  its  right 
end.  The  graduations  are  marked  upon  the  hand  rail.  The  marker 
IS  an  adjustable  pointer  near  the  handle.  The  distance  from  the 
marker  to  the  bottom  of  the  weight  is  48.99  feet.  The  gage  is  read 
daily  by  H.  A.  Sample,  of  Glendive,  Mont. 
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The  measurements  are  made  from  the  downstream  hand  rail  of  the 
bridge,  npon  which  the  distances  are  painted.  The  initial  point  is 
over  the  southeast  cement-filled  iron  pier  at  the  right.  The  bridge 
spans  the  channel  in  four  truss  spans  of  about  300  feet  each.  Tlie 
channel  above  is  straight  for  about  500  feet  and  below  for  the  same 
distance.  The  water,  especially  at  high  stages,  is  very  swift.  The 
right  bank  is  high  and  of  clay  and  gravel.  Being  riprapped  for  some 
distance,  it  is  not  subject  to  inundation.  The  left  is  a  low  bank, 
beyond  which  are  sandy  flats  covered  with  trees  and  brush  and  extend- 
ing to  the  hills,  1  mile  distant.  These  are  liable  to  become  sub- 
merged. At  low  water  an  island  becomes  visible  between  the  third 
and  fourth  spans  from  the  right,  and  at  flood  stages  water  finds  its 
way  through  a  slough  traversing  the  above-mentioned  flats.  The  bed  is 
of  sand  and  clay  and  liable  to  shift  with  every  flood.  Old  piling  and 
cribwork,  remains  of  a  former  bridge,  obstruct  the  channel  on  the 
upstroam  side. 

Bench  mark  No.  1  is  a  point  on  the  surface  of  the  cement  at  the 
northwest  cornerof  the  girder  on  the  pierunder  Station  "O."  Itsele- 
vation  is'26.26  feet  above  gage  datum  and  2,060.6  feetal)ove  ^ea  level. 
Bench  mark  No.  2  is  the  top  of  the  west  rail  of  the  Northern  Pacific 
track  at  the  right  end  of  the  bridge.  Its  elevation  is  30.19  feet  alK>ve 
gage  datum. 

The  elevation  above  sea  level  of  bench  mark  No.  1  was  determined 
from  the  Northern  Pacific  Railway  elevation  of  the  rail  at  Terry, 
Mont.     This  is  2,242  feet  above  sea  level. 

The  gage  readings  from  1897  to  the  establishment  of  the  Geological 
Survey  wire  gage  were  referred  to  a  "  T"  on  the  top  of  the  southeast 
anchor  bolt  in  the  south  caisson  at  the  east  end  of  the  bridge.  It4« 
elevation  when  established  was  25.08  feet  above  gage  datum.  The 
gage  heights  up  to  April  8,  1899,  were  read. from  a  wire  gage.  On 
this  date  the  gage  was  carried  away  by  ice  and  the  gage  heights  dur- 
ing the  remainder  of  1899  and  up  to  the  establishment  of  the  Geo- 
logical Survey  gage  were  determined  by  measuring  down  from  the 
bench  mark  on  the  anchor  bolt.  A  new  bridge  was  erected  in  1901, 
and  it  is  not  known  whether  this  bench  mark  was  disturbed  or  not. 

The  observations  at  this  station  since  August  1,  1903,  have  l>een 
made  under  the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Yellowstone  River  at  Oleyidwe^  Mont.,  in  J9().i, 


Date.  Hydrographer. 

I 


August  1 ... John  N.Kerr 

August  31 F.E.Weymouth. 

Septemher  28 do 

Octol)er:U ...    John  N.Kerr... . 


Gage 
height. 

DijKsbargre. 

Fret, 

Second  feei. 

6.50 

3i,a->8 

2.80 

9,645 

1.95 

7, 131 

1.45 

5.966 
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Mean  daily  gage  heights  in  feet,  of  YellowHtone  River  at  GleniiixH\  Mont,  ^  for 

1897-1903. 


8.. 

lu- 
ll. 
M. 
13. 
14.. 
U. 
1« 
17.. 

19.. 


a.. 

81.. 
25.. 

a.. 

2:.. 

».. 

3). 
31.. 


Hi 
11 
12 

H 

15  . 

16  . 
1«.  . 

IS.. 
19.. 


D»y. 


IWT. 


1W6. 


Jan.   Feb.  Mar. 


I 


Apr.  May 


1.5  , 
2.1; 
2.6 
2.7  j 
2.7  I 
2.5 
2.2  ' 
2.0  j 
1.9  I 

1.8 ; 
1.7 
1.0  I 
1.8 
1.9 
1.9  I 
1.5 . 
1.4 
1.81 
1.4  I 

1.6  i 


1.1 
1.0 

.8 
.8 
.6 
.8 
1.3 


1.7 
2.2 
2.6 
2.7 
3.8 
5.7 
5.1 
4.7 
8.9 
8.8 
8.8 


4.8 
4.4 
4.8 
4.4 

4.2 

4.1 
4.1 
4.0 
4.0 

Va 

4.0  I 
3.9 
3.8' 
3.7 
3.6 
8.4 
3.8' 

3.1  I 
3.0  I 


2.1 
2.3 
2.5 
4.2 
4.1 
3.9 
8.9 
4.2 
4.8 
8.0 
4.7 
4.3 
3.5 
2.1 
1.5 
1.5 
1.4 
1.3 
1.2 
1.2 


I  '  I 

June.. July.  Aug.  Sept.  Oct.   Nov.    De<'. 


2.4  1 

2.3  I 
2.2 

2.4, 
2.2 

2.0 : 

1.8 

1.7 

1.6 1 

1.5 

1.4 

1.6 

1.7 

1.9' 

2.4 1 

2.8 ' 

3.2 

3.6 1 

4.6 1 

5.6 1 


8.4 

7.4' 

6.5 

6.2 1 

6.2 ' 

6.0 

5.9 

5.7 

5.5 

5.4 

5.3 

5.5 

5.8 

6.4 
6.8 
7.5 

8.4  ' 
8.8 
9.2 
9.4 


5.1 
4.8 
4.5 
4.:! 
5.0 
5.0 
4.5 
4.4 
4.1 
4.0 
4.0 
3.9 
8.8 
8.7 
8.6 
8.5 
3.6 
8.7 
8.6 
8.6 
8.6 
3.4 
3.1 
8.0 
8.1 
8.0 
2.9 
2.7 
2.6 
2.6 


6.9 
6.9 

7.1  ' 
6.8 

6.2  ! 

5.8  ' 
5.6 
5.7  I 
5.7  I 
5.7 
5.6  I 
5.6  ' 
5.6 

5.6  ' 

5.7  1 

5.9  I 
5.7  ' 
6.5  t 
5. 1 
4.9  I 


2.5 

1.1 

0.2 

0.6 

0.8 

2.5 

1.1 

.2 

.5 

.8 

2.4 

1.1 

.1 

.5 

2.4 

1.0 

.1 

.5 

2.4 

1.0 

.1 

.4 

2.3 

1.0 

.0 

.4 

2.5 

.» 

.0 

.4 

2.8 

.» 

.0 

.4 

2.2 

.8 

.0 

.8 

2.1 

.8 

.0 

.3 

2.1 

.  4 

.2 

.8 

2.1 

.7 

.8 

■2 

2.1 

.7 

.2 

.2 

2.0 

.7 

.2 

.2 

2.0 

.7 

.1 

.« 

2.0 

.6 

.1 

.3 

1.9 

.6 

.1 

.4 

1.9 

.6 

.2 

.4 

A 

1.8 

.6 

.4 

.4 

.4 

1.8 

.6 

.5 

.4 

. 

1.7 

.6 

.6 

.4 

1.6 

.5 

.6 

.3 

1.6 

.5 

.6 

.2 

1.5 

.5 

.6 

.2 

1.6 

.4 

.6 

.3 

1.4 

.4 

.6 

.3 

1.3 

.8 

.5 

.3 

1.2 

.3 

.5 

.3 

1.2 

.3 

.4 

.3 

1.2 

.3 

.4 

.3 

1.1 

1.1 

2.8 

1.4 

.4 

.5 



2.7 

1.6 

.5 

.5 

2.6 

2.0 

.6 

.5 



2.5 

3.1 

,7 

.6 

2.4 

2.6 

1.2 

.4 



2.3 

2.2 

1.5 

.4 

2.2 

2.1 

1.1 

.4 

2.2 

2.0 

.9 

.4 

2.3 

1.9 

.9 

.* 

2.2 

1.7 

.8 

.3 

2.1 

1.6 

.8 

.3 

2.2 

1.4 

.9 

.3 

2.1 

1.4 

.8 

.3 

5J.0 

1.3 

.8 

.2 

2.0 

1.2 

.7 

.1 

J. 9 

1.1 

.7 

1.8 

1.0 

.7 

1.8 

1.0 

.6 



1.9 

.9 

.6 

2.0 

.9 

.5 
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Mean  daily  gage  height,  in  feet,  of  Yellowstone  River,  e^c— Continued. 


21. 
22. 


24. 

25. 


1. 

2. 

8. 

4. 

5. 

6.. 

7.. 

8.. 

9. 
10.. 
11.. 
12.. 
13.. 
U.. 
15.. 
16.. 
17.. 
18.. 
19 
80. 
81, 


Hi 
24 
25 
28 
27 

29 
30 
31 

1. 
2. 
3. 
4. 


Day. 


1898. 


28 

27 

28 


29 

30 

31 


6... 
7..-. 

8.... 


1899. 


1900. 


Jan. 


1.5 
1.4 
1.2 
1.0 
1.0 
.9 
1.3 
1.8 
1.9 
1.6 
1.4 


Feb. 


3.6 
3.4 
3.2 
3.0  ' 
3.0  i 
3.4 
3.7  I 
3.7 


Mar. 


Apr. 


May.  June. 


2.7  I 

2.5  j 

2.2  I 
2.2 

1.9  I 
1.8 

1.7  I 

1.6  i 

1.3  I 

1.8  I 
2.0  ■ 


1.6 

1.8  i 

1.9  ' 

2.0  1 

i.»l 

1.5 

1.8  I 
l.S 

1.4  I 

1.9  I 


I 


6.4 
6.8 
7.0 
7.5 
8.8 
11.8 
13.4 
10.0 
10.6 
9.6 
8.0 
6.0 
5.1 
5.2 
5.0 
4.7 
3.9 


l::::::::::::::::""  :::;::  j::;::: \  2.e 

2.5 

1           L.                   ■    2.8 

3.2 

1 :  3.1 

3. 0 

1 ' '    3.1 

, 1...,         2.9 

'           1 

2.6 

'           '            1                2.4 

....                         2.8 

.3  I 
.3  1 

•2  I 
.2  , 
.3 
.4  I 


.1 

.Oj 
.0| 
.0 

.0  I 

.0  ' 
.0| 
.6i 
.5  1 


5.4  I 
5.6  I 
5.3 
4.6  I 
4.4! 
4.7! 

6.4  I 
7.5 

8.5  I 

9.1  , 

9.2  . 


9.6 
9.8 
10.2 
10.4 
9.5 
9.5 
9.3 
8.7 
7.9 
7.4 


3.1  ' 

8.1  I 
3.4  I 
3.3  ' 

3.1, 

2.7  I 

2.3  I 

1.9  I 

1.7  I 
1.6 

1.9  1 

2.2  j 

2.5 1 

2.8  ! 

I 

3.2 
3.8 
3.2 
3.4 
3.6 
4.1 
4.2  I 

.r\ 

5.0 
4.6  ' 
3.8, 
3.5 
3.8  I 
3.7 
3.5 
3.7 


3.5 
3.2 
3.7 
4.7 
5.8 
6.7 
7.1 
6.3 
5.3 
4.7 
4.3 
4.2 
4.5 
5.7 
6.4 
6.0 
6.7 
5.2 
5.3 
6.7 
8.4 
9.7 
10.5 
10.9 
9.8 
8.7 
9.2 
10.2 
10.8 
11.0 


July. 


2.0  ' 

l.li 

6.0 

8.8 

1.7  I 

1.7 

5.5 

8.2 

1.3 

1.8 

3.8 

7.8 

.7I 

1.7 

3.7 

7.9 

•*  \ 

1.6 

3.3 

8.6 

.4! 

1.5 

3.1 

8.9 

1.0  1 

1.7 

3.8 

9.4 

1.7  1 

1.8 

4.8 

9.7 

2.5  i 

1.8 

5.1 

10.0 

4.5 
4.2 
3.8 
3.7 
3.5 
3.4 
3.3 
3.2 
3.1 
3.0 
2.9 

11.1 
11.4 
11.6 
11.4 
10.8 
10.6 
10.3 
9.8 
9.3 
8.9 
8.8 
8.6 
8.4 
8.0 
7.8 
7.4 
7.0 
6.5 
6.1 
5.6 
5.1 
4.8 
4.5 
4.2 
3.8 
3.5 
3.4 
3.2 
3.1 
3.2 
3.6 

6.0 
5.7 
5.6 

5.1  I 
4.6  I 

4.6  I 
4.3 
4.0 

3.7  I 


Aug.  j  Sept. 


2.0  I 

1.9 : 
1.8 1 
1.7 
1.7 1 
1.6 1 
1.6 
1.5 1 
1.4 ' 
1.4 1 

1.4 


3.4 
3.1 
2.9 
2.8 
2.9 
2.9 
3.3 
3.4 
8.2 
2.9 
2.8 
2.7 
2.6 
2.5 
2.8 
2.2 
2.0 
1.8 
1.6 
1.5 
1.4 
1.4 

1.3  I 
1.4 

1.4  I 
1.3; 
1.2  [ 
1.2 
1.3, 
1.4 


0.8 
.8 


1.4 
1.3 
1.2 
1.3 
1.4 
1.4 
1.3 
1.4 
1.2 
1.0 
.9 
.8 


1.2 

1.1 

1.0 

1.1 

1.0 

1.0 

1.1 

1.0 

1.0 

.9 

3.:U 

1.2 

4.0 

Oct.   Nov.'  D«y. 


0.5  I. 
.6'. 
.6  . 
.6  . 
.6  . 
.6    . 

.6  . 

.6  . 

.5  . 

.5  . 


.3 
.2 
.1 
.1 
.2 
.2 
.2 
.l|-.l 

.0 !    .0 


0.3  , 

•2; 

3  , 
.1 
.0| 
.0 
.0 


.9 
1.1 
1.0 
.8 
.7 
.0 
.5 
.4 
.4 


.0 
.0 
.0 

.1 
.1 

.0 
.0 
.0 

.1 
.1 

.2 

.1 
.1 
.0 
.0 

.1 

.0 
.0 
.0 

-  .1 

-  .1 
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Mean  dtiily  gage  height,  in  feet,  of  YeUowHtone  River,  etc. — (Vmtinned. 


Day 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Juno.  July,  j  Auk- 

S^'pt. 

Oft. 

Nov. 

1)». 

l»l). 

1 

l'» 

0.6 

0.5 

2.9 

1.7 

6.2 

9.7, 

3.4 

4.8 

2.6 

0.3  . 

0.1 

1.3 

11 

5 

.4 

2.1 

1.5' 

5.7 

9.3 

3.2 

2.0 

1.0 

.41 

.2 

1.2 

ir? 

5 

.3 

1.6 

1.4, 

6.2 

8.6 

3.1 

1.5 

.5 

.3 

.3 

1.1 

13 

5 

.3 
.2 

5.0 
4.6 

2.3' 
2.C  1 

6.8 
7.4 

«'h 

3.0 

2.8 

1.3 
1.2 

.4 

.5 

.3 

.2 
.2 

1  0 

u 

.9 

i:>... 

5 

.2 

3.8 

2.3 

7.5 

4.4 

2.7 

1.0 

.3 

2 

.3 

.9 

16 

.4 

.2 

4.8 

2.0 1 

7.0 

7.2  1 

2.6 

.9 

.4 

.3  . 

.4 

.9 

17 

5 

.3 

5.3 

2  7 

6.5 

7.1 

2.5 

.8 

.4 

.2 

.  7 

.8 

l«s 

.« 

.3 

5.0 

2.5 

6.0 

7.0 

2.4 

.9 

.6 

.1 

1.0 

.8 

15* 

fi 

* 

5.0 

2.4  1 

5.8 

7.3, 

2.3 

1.0 

.9 

.1 

1.2 

.7 

31 

'      .5 

•> 

5.0 

2.3  1 

5.3 

7.1 

2.4 

.8 

.7 

.3 

1.5 

.6 

21 

,6 

.3 

4.0 

2.1 

5.1 

7.0 

2.1 

.7 

.6 

.3| 

1.6 

.6 

22*.. 

5 

.3 

3.3 

2.0, 

5.1 

7.1 

2.0 

.6 

.5 

.2 

1.4 

.6 

a 

4 

.2 

2.8 

2.4  1 

4.9 

7.5 

1.8 

.5 

.5 

.2  1 

1.3 

.5 

24 

8 

.4 

2.3 

2.5  1 

5.4 

7.0' 

1.7 

.4 

.4 

.1 

1.0 

.5 

3 

.3 

.4 

1.8 

4.6 

5.4 

7.3  i 

1.6 

.4 

.4 

.1 

1.0 

.4 

3B 

.2 

.5 

1.3 

5.0' 

5.6 

7.2 

1.0 

.3 

.5 

.0, 

1.0 

.4 

^ 

2 

1.0 
1.5 

1.0 
1,1 

4.0  ' 
3.6 

6.1 
6.6 

7:ii 

1.5 
1.4 

.3 
.2 

.4 
.4 

.0 

•  1 1 

1.0 
1.4 

.6 

2h 

.2 

.6 

29 

1 



1.0 

4.6  i 

7.2 

6.9  i 

1.6 

.2 

.6 

.1  ! 

1.5 

.7 

30 

1 

1.0 

5.5 ; 

8.3 

6.4! 

1.5 

.3 

.2 

1.6 

.7 

31 

1      .1 

1.5 

8.7 

1 

1.4 

.2 

•"1- 



lOf)!. 

1 

I.... 

.6 

.8 
.8 
.« 
.5 

1.5 
1.6 
1.5 
1.4 

.oi 

.0 

.1: 
.0 

1.8 
1.7 
1.6 
1.5 

9.6  ' 
9.6, 
7.8 
7.5' 

4.0 
4.1 
4.9 
6.0 

1.7 
1.8 
1.8 
1.9 

.6 
.6 
.6 

.8 

.6 
.5  - 

.4 
.3 

.4 
.3 

•1 

.2 

•* 

.5 

.2 

3. 

5 

.1 

4 

.5 

.1 

5 

•      .5 

.5 

1.7 

.0 

2.2 

7.1 

5.0 

2.5 

1.8 

.3 

.3 

.2 

6 

.4 

.6 
.7 

2.0 
2.1 

.2 

4.2 
4.5 

7.0 
6.3 

4.4 

4.0 

2.6 
2.4 

1.7 
1.6 

.3, 
.6 

.4 

.2 

.     .4 

.4 

J< 

.4 

.6 
.6 

.4 
•6 

2.0 
2.2 

1.8 
1.8 

.2 
.8 
.2 

.1 

4.6 
4.4 
4.1 
4.0 

5.8  ' 
5.3  1 
5.2 
5.3 

3.8 
5.0 
4.2 
4.0 

2.0 
2.0 
1.9 
2.0 

1.4 

1.0 

.8 

1.1 

.6 

.6' 

.6 

.6  1 

.3 
.3 
.2 
.4 

.6 

9 

.3 

.7 

Ill 

.2 

.8 

11 

'      .4 

.8 

12 

.5 

.7 
.8 

2.2 

2.4 

.0* 
.1  ' 

4.4 

4.8 

5.8' 
5.3 

3.9 

5.0 

1.7 
1.4 

1.2 
1.0 

.4 

.6| 

.4 
.2 

.9 

i:t 

6 

1.0 

It    

6 

.9 

2.8 

.3  j 

5.1 

4.9 

4.2 

1.2 

.6 

.8  ' 

.1 

1.0 

i:> 

7 

1.0 

3.0 

.2  1 

5.6 

4.5, 

3.H 

1.0 

.5 

.9  , 

.0 

.« 

16 

.6 

1.0 

1.2 

.9 

8.3 
8.6 
3.5 

3.4 

.1' 
.2, 

■1 

5.9 
6.3 
6.8 
7.6 

4.1 
3.8 
3.6 
3.5 

3.6 
3.4 
3.2 
.3.7 

.9 

.8 
.8 
.7 

.4 

.4 

.8' 
.  7 
.6  1 
.5 

.0 
.1 
.1 
.1 

i: 

5 

18 

6 

.7 

19 

.   - .« 

.6 

S) 

'       .8 

3.3 

.7  1 

7.8 

4.2, 

3. 7 

.6 

.6 

.5| 

.2 

.6 

21 . 

9 

.7 

3.2 

.6  1 

8.0 

4.9  1 

3.3 

.7 

.6 

.4I 

.1 

.5 

22 

1.0 

.7 

3.0 

.6, 

8.3 

5.0 

3.1 

.8 

.5 

.5| 

.2 

.8 

i\ 

9 

.0 

3.0 

.5' 

8.6 

5. 1 

2.9 

.9 

.4 

.5  1 

.3 

.9 

24 

1      .9 

.5 

2.6 

.6' 

8.8 

6.0  1 

2.7 

1.5 

.>) 

.4 

.4 

1.5 

23 

,     .    '      .8 

.5 
.6 

2.3 
2.0 

.6  1 

7.4 
6.8 

6.5 
5.3  1 

2.4 
2.4 

1.2 
1.0 

1.0 
1.3 

.5I 
.4 

.4 
.5 

2.0 

2§ 

'      .8 

2.1 

2: 

.9 

.8 

1.9 

■    .8 

(5.  .1 

4.8 

2.3 

.0 

1.4 

.6 

.5 

2.3 

©.... 

1      -^ 

1.1 

1.4 
1.0 

1.0 
1.4 

7.0 
7.5 

4.6 
4.4 

2.4 
2.3 

1.0 
1.1 

1.3 
1.0 

.4  1 

.3, 

.5 
.3 

2.5 

29 

.7 

3.0 

30 

6 

.6 

1.6 

».2 

4.3 

2.1 

1.9 

•^ 

•3, 

.3 

3.2 

31 

6 



.1 

8.7 

2.0 

.8 



.3'. 

3.3 
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1.. 

2. 

3. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22. 
23, 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 

1. 
2- 
3. 
4- 
5. 
6. 
7.. 
s. 

9. 
10. 
11.. 
12. 
13. 
14. 
16.. 
IB. 
17.. 
18.. 
19. 
20. 
21.. 


Day. 


1902. 


1908. 


Jan. '  Feb,  Mar.  Apr. 


3.4 

8.3 

3.0 

3.0 

3.0 

2.8 

2.8 

2.8 

2.7 

2.6 

2.4 

2.3 

2.1 

2.0 

1.9 

1.8  I 

1,6 

1.2  I 

1.1 

i.o 

1.0 
.9 
.8 
.6 
.6 
.4 
.4 
.3 
.3 
.2 
.2 


0.2 

.2 

.1 

.3 

.4 

.4 

.3 

.4 

.4 

.5 

.6 

.7 

.6 

.5 

.5 

.4 

.6 

.7 

1.0 

1.6 

2.0 

4.0 

5.0 

4.8 

4.0 

3.6 

3.0 

2.4 


2.0 
2.0 
2.2 
2.6 
3.2 
3.3 
3.4 
3.7 
4.0 
4.0 
3.7 
3.4 
8.0 
2.6 
2.2 
1.9 
1.8 
2.0 
1.8 
1.6 
1.7 
1.8 
2.9 
3.7 
4.1 
3.6 
3.2 
2.4 
1.7 
1.5 
1.3 


J I 


-! 


4.2 
4.1 
4.2 
4.4 
4.4 
4.5 


1.0 
1.0 
1.1 
.8 
.7 
.6 
.5 
.5 
.5 
.4 
.8 
.8 
.4 
.4 
.3 
.2 
.4 
.3 
.2 
.1 
.1 
.0 
.0 
.1 
.2 
.4 
.6 
.6 
.8 
.9 


May.  June, 


6.0 
7.0 
7.2 
7.0  ] 
6.5 
4.0  I 
3.5  1 
3.0  I 
2.7 
2.0  I 
1.5  I 
1.0  I 
1.2 
1.0  I 

.8  ' 
.8 

.7 
.6 
.6 


1.3 

5.1 

1.7 

6.5 

1.8 

5.8 

1.9 

6.6 

1.8 

6.2 

1.6 

4.9 

1.5 

4.7 

1.3 

4.3 

1.2 

4.1 

1.0 

4.0 

1.0 

4.2 

.9 

4.4 

.8 

5.3 

.6 

6.9 

.9 

6.8 

1.6 

6.5 

2.0 

6.8 

2.5 

6.9 

3.1 

7.0 

3.7 

6.7 

4.1 

6.2 

4.0 

5.7 

4.0 

5.8 

3.7 

6.0 

3.4 

5.1 

3.3 

5.3 

3.0 

5.4 

2.7 

5.2 

2.4 

4.9 

3.0 

4.5 

4.3 

0.4 


.9 
1.2  , 

1.5  I 


l.H 


2.0  I 

2.1  ' 
2.0 
1.8 
1.6 
1.8 
1.9 
2.0 
2.2 
2.3  I 
2.3  I 
2.4 
2.5  I 
4.5  I 


3.0 
8.1 
3.2 
4.3 
5.0 
5.5 
6.3 
7.0 
7.1 
7.2 
7.7 
8.0 

7 : ' 

7.5 
7.5 
7.6 
8.3 
8.4 
8.5 
9.0 
8.8 


July. 

Aug. 

Sept. 

4.0 

0.8 

3.8 

i 

3.5 

6 

3.4 

'      -5 

3.4 

.5 

3.3 

.4 

3.3 

.4 

3.1 

,4 

3.0 

.3 

2.8 

.3 

2.6 

.3 

2.4 

.2 

2.1 

.2 

2.0 

.1 

2.0 

.1 

2.8 

.0 

2.5 

.0 

2.8 

.1 

3.0 

.1 

3.1 

.2 

2.9 

.2 

2.7 

.3 

2.4 

.4 

2.3 

.5 

2.1 

.5 

2.0 

.6 

2.0 

.6 

1.9 

.7 

1.8 

.7 

1.8 

.8 

1.7 

7.9 

5.5 

2.7 

8.3 

6.1 

2.5 

8.9 

6.3 

2.3 

8.1 

5.6 

2.0 

7.9 

4.9 

1.9 

6.9 

4.9 

1.7 

6.8 

4.4 

1.6 

6.0 

4.2 

1.6 

5.8 

4.0  1  1.5 

6.0 

3.S     1.5 

5.9 

3.6  I  1.6 

5.8 

«.7l 

1.7 

Oct    Not..  1>€<\ 


5.6  I 

5.4 

5.2 

5.6 

5.4 

5.5 

5.4 

5.3 

6.3 


3.5 

3.4 

3.8 

3.4 

3.5 

3.0  ; 

2.9 

2.7 

2.6  ! 


2.2 

2.6 

2. 65 

2.9 

2.9 

2.75 

2.65 

2.4 

2.8 


0.8 

.9 

.9 

.8 

.8 

.7 

.7 

.6 

.5 

.5 

.6 

.6 

.6 

.5 

J 

.4 

.4 

.3 

.4 
.5 
.5 

.6 

.6 

.4 

.3 

.2 
1 

.1 

.0 

.0 

-.1 



-.1 



1.9 

1.4 

5-7 

1.9 

1.4 

5.9 

2.0 

1.8 

6.6 

2.0 

1.3 

6.6 

2.0 

1.8 

6.6 

2.1 

1.8 

6.6 

2.0 

1.3 

6.6 

2.0 

1.3 

6.6 

2.0 

1.3 

(».  Ti 

2.0 

1.8 

6.5 

1.9 

1.3 

«.o 

2.0 

1.3 

6.:{ 

2.0 

1.3 

6.3 

2.0 

1.8 

6.3 

1.9 

1.3 

6.2 

1.8 

1.8 

6.0 

1.9 

1.4 

5.8 

1.9 

1.4 

5.4 

1.9 

1.4 

5.0 

1.9 

1.4 

4.5 

1.8 

1.4 

4.4 
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Mean  daily  ffoge  lieight^  in  feet y  of  Yelloxcstone  River ^  etc. — Continued. 


D»r. 


Jan     F^b. 


1908. 


«. 
». 
». 

28.. 
».. 
30.. 
31.. 


r 


w. 

Apr. 

May.  Jnxke.  July.  Aug. 

Hept. 

Oct. 

Nov. 

4.  a 

0.5 

5.0 

B.6 

B.0 

2.4 

2.8 

1.4 

4.4 

5.1 

8.6 

5.0 

2.2 

2.2 

1.4 

4.4 

5.3 

8.4 

4.8 

2.2 

2.15 

1.4 

4.5 

6.8 

8.2 

4.7 

2.5 

2.1 

1.4 

4.5 

5.0 

7.8 

4.7 

2.4 

2.05 

a5.6 

4.4 

4.7 

7.6 

5.4 

2.7 

2.0 

5.6 

4.5 

4.3 

7.8 

5.2 

4.0 

1.9 

5.6 

4.8 

8.9 

7.0 

4.5 

8.0 

1.9 

5.7 

5.0 

.8 

8.6 

7.0 

4.5 

2.7 

1.9 

5.7 

6.0 



3.0 



4.8 

2.6 



Dec. 


4.4 
4.4 
4.4 

4.6 
4.6 
4.6 
4.6 
4.6 
5.1 
5.1 


Rloe  gorge  one-eighth  mile  below  gage  caoae  of  sadden  rjae. 
Top  of  ice,  November  16-25;  December  1-81.    Ice  broken,  November  20-80. 

YELLOWSTONE  RIVER  NEAR  LIVINGSTON,  MONT. 

This  station  was  established  May  2,  1897.  It  is  located  at  Carter's 
bridge,  5  miles  south  of  Livingston,  Mont.,  at  the  mouth  of  the  lower 
canyon.  A  vertical  rod  was  first  installed,  but  was  replaced  by  a 
wire  gage,  which  is  located  on  the  lower  side  of  the  east  span.  The 
scale  is  fastened  to  the  guard  rail.  The  length  of  the  wire  from  the 
end  of  the  weight  to  the  marker  is  21.7(J  feet.  The  gage  is  read  once 
each  ^H,y  by  Thomas  S.  Carter.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  bridge.  The  initial  point  for  sound- 
ings is  marked  on  the  guard  rail,  2  feet  east  of  the  center  of  the  north- 
west pier.  The  channel  is  straight  for  about  300  feet  above  and  for 
250  feet  below  the  station.  The  right  bank  is  low,  and  at  high  stages 
a  part  of  the  water  escapes  through  a  slough  on  that  side  and  has  to 
be  measured  separately.  The  left  bank  is  high  and  rocky  and  will 
not  overflow.  The  current  velocity  is  swift,  and  at  high  water  it  is 
difficult  to  keep  the  meter  submerged.  On  January  1, 1903,  the  gage 
and  the  datum  were  lowered  3  feet,  increasing  all  subsequent  read- 
ings by  that  amount.  Bench  mark  No.  1  is  the  head  of  the  2-inch 
nut  on  the  center  pin  at  the  foot  of  the  end  diagonal  of  the  upstream 
truss  at  the  east  pier.  Its  elevation  is  13.44  feet  above  the  old  and 
16.44  feet  above  the  new  datum.  Bench  mark  No.  2  is  a  white  paint 
mark  on  the  corner  of  the  top  of  the  shoe  at  the  foot  of  the  batter 
post  on  the  east  end  of  the  upstream  side  of  the  bridge.  The  batter 
post  is  marked  *'B.  M.  14.20,  U.  S.  G.  S."  in  white  paint.  It  is  also 
marked  "17.20"  in  red  paint.  Its  elevation  is  14.20  feet  above  the 
old  and  17.20  feet  above  the  new  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Mean  daily  gage  height,  in  feet y  of  Yellowstone  River  near  Livingston,  Mont.,  for 

1903, 


Day. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U.. 
IB.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23. 
24-. 


27. 
28. 


30. 
31. 


Jan. 

1.60 
1.70 
1.70 
1.80 
1.80 
1.80 
1.70 
1.60 
1.60 
1.70 
1.70 
1.60 
1.60 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.70 
1.60 
1.75 
1.70 
1.70 
1.60 
1.60 
1.45 
1.30 
1.45 


Feb.  Mar.  Apr.  May.  June. 


1.55 
1.10 
1.40 
1.50 
1.50 
1.50 
1.40 
1.50 
1.60 
1.70 
1.60 
1.50 
1.45 
(°) 
(") 
(«) 
(«) 
(«) 
1.50 
1.60 
1.60 
1.70 
1.70 
1.70 
1.70 
1.70 
1.00 
1.50 


1.50 
1.70 
1.60 
1.70 
1.70 
1.75 
1.75 
1.75 
1.65 
1.75 
1.75 
1.75 
1.75 
1.65 
1.80 
1.70 
1.65 
1.65 
1.60 
1.65 
1.55 
1.60 
1.55 
1.55 
1.60 
1.00 
1.70 
1.70 
1.75 
1.80 
1.&5 


1.85 
1.80 
1.76 
1.80 
1.85 
1.75 
1.75 
1.80 
1.86 
2.00 
1.96 
1.80 
1.70 
1.80 
1.85 
1.86 
1.86 
1.86 
1.86 
1.90 
1.95 
1.95 
2.05 
2.10 
2.20 
2.40 
2.65 
2.56 
2.40 
2.25 


2.80 
2.25 
2.15 
2.16 
2.25 
2.86 
2.60 
2.86 
2.78 
2.62 
2.66 
2.66 
3.00 
8.65 
5.00 
5.22 
4.60 
4.10 
8.78 
8.60 
3.40 
8.28 
3.20 
3.15 
3.05 
3.10 
3.23 
3^65 
3.98 
4.46 
6.60 


6.46 
6.70 
6.85 
7.06 
7.16 
7.16 
7.40 
7.63 
7.76 
7.48 
7.40 
7.63 
7.60 
7.83 
8.00 
8.10 
8.16 
8.20 
7.80 
7.66 
7.50 
7.30 
7.28 
7.00 
6.86 
6.80 
7.10 
7.00 
7.00 
7.06 


Jnly. 

6.90 
6.78 
6.63 
6.45 
6.40 
6.36 
6.40 
6.38 
6.23 
6.18 
6.13 
6.10 
6.08 
5.98 
6.83 
6.78 
6.75 
5.78 
6.66 
5.46 
6.40 
6.80 
6.25 
6.16 
5.06 
6.00 
4.96 
4.83 
4.70 
4.68 
4.70 


Anfif. 

4.70 
4.57 
4.50 
4.40 
4.32 
4.23 
4.17 
4.08 
4.00 
4.00 
3.95 
3.90 
3.83 
3.75 
3.67 
8.63 
a67 
3.50 
3.60 
3.48 
a45 
3.47 
3.60 
3.47 
3.88 
3.83 
3.30 
8.27 
3.28 
3.13 
8.12 


Sept  Oct.  j  Nov.!  Dee. 


3.10 
3.06 
3.05 
3.00 
2.96 
3.00 
8.00 

aoo 

3.00 
2.96 
2.96 
2.96 
2.96 
&00 
2.96 
2.90 
2.90 
2.96 
2.96 
2.90 
2.86 
2.86 
2.86 
2.80 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 


2.75 

2.85 

2.75 

2.30 

2.75 

2.30 

2.80 

2.30 

2.80 

2.30 

2.80 

2.30 

2.90 

2.30 

2.85 

2.30 

2.90 

2.30 

2.85 

2.10 

2.85 

2.10 

2.80 

2.05 

2.75 

2.05 

2.70 

2.00 

2.70 

2.65 

2.60 

2.65 

2.66 

2.55 

2.55 

2.50 

2.50 

2.60 

2.50 

2.50 

2.45 

2.50 

2.35 

2.45 

2.30 

2.46 

2.46 

2.25 

2.40 



2.30 
2.35 
2.30 
2.C0 
1,80 

2.25 

2.30 
2.U) 
2.10 
2.00 
1.90 

\.m 

1.90 
2.10 
2.00 
2.10 
2.15 
2.O0 
2.50 
2.00 
l.K) 
1.90 
1.95 
l.HO 
1.85 
1.80 
1.90 
1.80 
1.85 
l.TO 


alee. 


Discharge  measurements  of  Yellowstone  River  near  Livingston,  Mont,,  in  IthU, 


Date. 


April  4 

May  25 

June  24 

Julys 

Jnly  20 

September  1 . 


Hydrographer. 


J.S.Baker 

F.  L.  Travenner  . 

J.H.Sloan 

....  do 

do 

do 


leight. 

Discharge. 

Ft%t, 

Second-feet. 

1.86 

1,424 

8.01 

2,549 

7.10 

14,208 

6.66 

11,763 

5.45 

7,m 

8.12 

8,009 

HOTT.] 
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Rnting  table  for  Yellowttone  River  near  Livingtton,  Mont.,  from  January  1  to 

December  SI,  IMS. 


hSSSt.  i  iM-^hTge. 


&t.  ,  D'-'-nse.  ||  ^Ogft.  I  Dtoctan^. ,    ^ShJ»     ,  Dtaeh^ge. 


1.1 

1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 


"i" 


Second-feet. 
880 
920 
960 
1,000 
1,060 
1,130 
1,200 
1,280 
1,360 
1,450 
1,540 
1,630 


Feet, 
2.6 
2.7 
2.8 
2.9 
3.0 
8.1 
3.2 
3.3 
3.4 
8.5 
3.6 
3.7 


I  Second'/eet. 

I  2,080 

I  2,220 

,  2,360 
2,500 

j  2,650 

I  2,800 

'  2,950 

[  3,100 

I  3,260 

I  3,420 

I  3,580 

I  3,740 


2.3 

1,720    , 

3.8 

3,900 

3.4 

1,830 

3.9 

4,060 

2.5 

1,950 

ll 

4.0 

4,220 

Feet. 
4.1 
4.2 
4.8 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 


Tangent  above  6.8  feet  gage  height,  with  differences  of  560  per  tenth. 

Estimated  monthly  discharge  of  Yellowstone  River  near  Livitigston,  Mont. ,  for 

1903. 

[Drainage  area,  8,580  aqnare  miles.] 


Secfmd'feet.^ 

Feet. 

Second-feet. 

4,400 

5.6 

7,780 

4,580     1 

5.7 

1      8,080 

4,760 

5.8 

8,400 

4,940 

5.9 

'      8,740 

5,140 

6.0 

9,080 

5,840 

6.1 

9,440 

5,540 

6.2 

9,800 

5,760 

6.3 

10,180 

5,980    < 

6.4 

10,560 

6,200 

6.5 

'     10,980 

6,440    ' 

6.6 

11,460 

6,680    ' 

6.7 

12,000 

6,940 

6.8 

12,560 

7,200 

6.9 

13,120 

1      7,480 

7.0 

13,680 

Month. 


January 

February  «. 

March 

April 

May 

June  _ 

Jnly  _ 

August 

September  . 
October  .... 
November  & 
December  « . 


Discharge  in  second-feet. 


BCazimom. 

1,280 
1,200 
1,320 
2,150 
7,480 
20,400 
13,120 
5,540 
2,800 
2,500 
1,890 
1,950 


The  year i      20,400 


Minimum. 

960 
880 
1,060 
1,200 
1,585 
10,770 
5,400 
2,830 
2,290 
1,830 
1,450 
1,200 


Mean. 

1,152 
1,087 
1,185 
1,436 
8,236 
15,711 
8,481 
3,852 
2,521 
2,155 
1,673 
1,462 


,1 


Total  in 
acre-feet. 


70,834 

60,369 

72,863 

85,448 

198,974 

934,870 

521,476 

236,850 

150,010 

132,506 

99,550 

89,895 


3,662   2,653,645 


Bnn-off. 


I 


0.322 

.304 

.331 

.401 

.904 

4.390 

2.870 

1.080 

.704 

.602 

.467 

.408 

1.024 


0.871 

.817 

.383 

.447 

1.040 

4.900 

2.730 

1.250 

.784 

.694 

.521 

.470 

18.906 


aFebnuuy  14  to  18  estimated.    frNovember  15  to  £5,  also  S8,  estimated,    o December  e  estimated. 


100 


STREAM   MEASUREMENTS   IN   1903,  PART   IH. 


[HO.  M. 


BEAVER  CREEK  NEAR  ASHFIELD,  MONT. 

The  original  station  was  established  July  5,  1903,  by  A.  E.  Place. 
It  was  located  at  railroad  bridge  No.  455  of  the  Great  Northern  Rail- 
road one-fourth  mile  west  of  Ashfield,  Mont.  The  gage  was  read  once 
each  day  by  John  Borek,  and  consisted  of  a  vertical  board  gage  in  two 
sections  fastened  to  the  left  abutment  and  to  some  old  piles  near  the 
channel.  Discharge  measurements  were  made  from  the  railroad 
bridge.  The  bench  mark  was  a  spike  in  the  pile  to  the  left  of  the 
upper  part  of  the  gage,  and  was  marked  "  U.  S.  G.  S.  B.  M."  Its  eleva- 
tion above  the  zero  of  the  gage  was  7  feet.  This  station  was  discon- 
tinued in  December,  1903,  on  account  of  the  influence  of  the  back- 
water from  a  dam  completed  August  2,  1903,  about  1  mile  below.  A 
new  station  was  established  December  31, 1903,  by  W.  B.  Freeman,  at 
a  point  2^  miles  farther  upstream,  at  the  Thomas  &  Gould  ranch.  The 
new  station  is  18  miles  from  Malta,  Mont.  There  is  a  railroad  dam 
at  Ashfield,  Mont.,  but  the  backwat*er  does  not  affect  the  new  sta- 
tion. The  gage  is  an  inclined  2  by  6  inch  plank  securely  fastened  to 
posts  set  in  the  ground  at  each  end.  Discharge  measurements  are 
made  from  a  ^-inch  steel  cable  about  225  yards  above  the  gage.  The 
cablp  has  a  span  of  82  feet  between  supports.  A  car  is  suspended 
from  the  cable,  and  a  tag  wire  has  been  installed  and  marked  at  inter- 
vals of  5  feet.  The  initial  point  for  soundings  is  a  nail  in  the  cable 
support  on  the  left  bank.  The  channel  is  straight  for  300  feet  above 
and  below  the  cable.  The  right  bank  is  sloping  and  covered  with 
willows  and  is  not  liable  to  overflow.  The  left  bank  is  steep  and  is 
also  covered  with  willows.  The  stream  has  a  sluggish  velocity.  The 
bed  of  the  stream  is  composed  of  mud,  and  there  is  but  one  channel. 
Bench  mark  No.  1  is  the  top  of  a  nail  driven  flush  in  the  top  of  a  2  by 
4  stake  12^  feet  south  of  the  gage.  Elevation,  11.432  feet  above  zero 
of  gage.  Bench  mark  No.  2  is  the  top  of  a  railroad  spike  driven  in 
the  northwest  corner  of  Thomas's  house  1  foot  above  ground.  Eleva- 
tion, 13.346  feet  above  zero  of  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Beaver  Creek  near  Ashfield^  Mont,,  in  1903. 


Date. 


Hydro^rapher. 


July  22 

Angnst  16 

September  12 . 


A.  E.  Place  . . 

do 

E.  W.  Myers . 


Gaffe 
height. 


Feet. 
1.21 


Discharge. 


Second-feet. 

60 
fl21.6 
ft. 5 


a  Ditch,  Blom  Cattle  Co.,  8  miles  above  station. 


fr  Estimated,  10  miles  above  station. 


HOTT.] 
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Mean  daily  gage  height,  in  feet,  of  Beaver  Creek  near  Ashfield,  Mont.,  for  190S, 


Day. 


\  July.     Aair-      Sept.      Oct.      Nov.      Dec. 


0.. 

10.. 
IL. 
K.. 
13.. 
\\.. 
15.. 
16.. 
17.. 
IJ*.. 
19.. 
90.. 

a.. 

22-. 

a.. 
».. 

86.. 
27.. 
».. 
28.. 
30., 
31.. 


'o.ao 

1.(10  ' 
1.20  j 
1. 10  I 

i.ao 

1.30 
1.80 
1.30 

l.« 

1.10 
1.10 
1.00 


1.80 
1.30 
1.80 

i.ao 

1.10 
1.00 
.30 
.90 
.80 
.30 
.40 
.60 


1.00  ! 

(«)     I 

ss.eo 

2.70  I 
3.10" 
8.10  I 

:iio 
a^o  j 

3.20  ' 

a20  \ 

3.30  I 
3.30  I 

a30 ' 

3.20 

a2o 

3.20 

a  10 
aoo 

2.90 
8.90 
2.80 
2.80 
2.70 
2.60 

2.ao 

2.50 
a70 
2.70 
2.70 
2.70 
2.70 


2.  TO  I 
2.70  1 
2.80 
2.90 

aoo 
a  80 
aso 
a20 
a  10 
aoo 
aoo 
a9o 

2.90 
2.80 

a7o 

2.  TO 

2.70 

2.ao 

2.00 
2.00 
2.50 
2.50 
2.50 
2.60 
2.  SO 
2.40 
2.40 
2.40 
2.40 
2.40 


2.40 

2.80 

2.80 

2.30 

2.30 

2.20 

2.80 

2.20 

2.80  j 

2.20! 

2.20  I 

2.20  j 

2. 10  I 

8.10 

8.10  I 

2.10  I 

2.10 

2.10  ' 

2.10 

2.10  1 

2.10  ' 

2.10  j 

2.10 

2.10  ' 

2.10 

2.10  ' 

2.10 

2.10 

2.10 

2.00 

2.00 


2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
!.90 
1.90 
1.90 
1.90 
l.U) 
1.90 
1.90 
1.90 
«fl.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90  I 
1.90  I 
1.90  I 
1.90 


1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
rl.70 
1.70 
1.70 
1.70 
1.70 
l.TO 
l.TO 
1.70 
1.70 
1.70 
1.70 
l.TO 
1.TO 
l.TO 

i.ro 

l.TO 
l.TO 
l.TO 
l.TO 


a  On  August  2  a  dam  was  erected  about  1  mile  below  station.    This  aix:ounts  for  rise  uf  water 
lereL 
fr  Creek  reported  not  running  from  July  7  to  December  81. 
'loe  7  incbeis  tbick. 
i^BeadiiigB  to  top  of  ice  Noyember  15  to  December  31. 


BEAVBR  CREEK  OVERFLOW  CHANNEL  NEAR  BOWDOIN,  MONT. 

This  station  was  established  June  29,  1903,  by  Cyrus  C.  Babb.  It 
is  located  on  an  overflow  channel  of  Beaver  Creek,  about  4  miles 
southeast  of  the  Great  Northern  Railroad  station  at  Bowdoin ,  Mont.  It 
is  reached  best  by  wagon  from  Malta,  Mont.,  12  miles  distant.  The 
water  supply  is  partly  due  to  natural  drainage  of  irrigated  lands  and 
partly  to  water  wasted  over  the  spillway  at  the  dam  above  on  Beaver 
Creek.  The  gage  is  a  vertical  board  nailed  to  a  cottonwood  tree 
about  100  feet  above  the  cable.  It  is  graduated  to  tenths  of  feet 
and  marked  with  black  paint.  The  gage  is  read  once  each  day  by 
John  Turmell.  Discharge  measurements  are  made  by  means  of  a 
cable,  car,  and  tagged  wire,  and  also  by  wading.     The  initial  point  for 
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soundings  is  the  east  side  of  a  post  on  the  west  or  left  bank  near  the 
wire  fence  crossing  the  channel.  The  channel  is  straight  for  200  f€*et 
above  the  station  and  for  100  feet  below.  The  stream  is  sluggish. 
During  high  floods  both  banks  will  be  submerged,  as  at  that  time  the 
whole  valley  is  flooded.  The  bed  of  the  stream  at  the  station  forms 
a  small  bar  covered  with  weeds  and  swamp  grass.  Bench  mark  No. 
1  is  a  nail  in  a  hub  1  foot  south  of  the  back  of  the  gage.  Its  eleva- 
tion is  5.79  feet  above  the  zero  of  the  gage  and  is  2,213.6  feet  above 
sea  level.  Bench  mark  No.  2  is  a  nail  in  the  northwest  corner  of 
Turmell's  house.  Its  elevation  above  the  zero  of  the  gage  is  17.64  feet. 
The  elevation  of  these  bench  marks  has  been  determined  from  the 
bench  mark  at  the  Malta  schoolhouse.  Its  elevation  is  based  on  the 
elevation  of  the  rail  in  front  of  the  Great  Northern  Railroad  station 
at  Malta,  Mont. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 


Discharge  measurements  of  Beaver  Creek  overflow  near  Bowdoin,  Mont,,  in  J9(J,i, 


Date. 

Hydroffrapher. 

hS^l       Discharge. 

July21             

Babb  and  Myers 

Feet. 
4.15 
3.30 

Second'/rrf. 
14.1 

Augnst  10-           

rj.  n.  Babb 

o 

Mean  daily  gage  height,  in  feet,  of  Beaver  Creek  overflow  near  Botodoin,  Mont, 

for  1903. 


Day. 


June.     July. 


Aug. 

Sept. 

Oct. 

8.28 

2.83 

2.27 

8.25 

2.88 

2.24 

8.40 

2.82 

2.10 

3.60 

2.81 

2.16 

3.60 

2.70 

2.14 

3.60 

2.78 

2.10 

3.45 

2.75 

2.10 

3.40 

2.73 

2.08 

3.80 

2.73 

2.05 

3.20 

2.00 

2.08 

8.20 

2.58 

2.00 

8.18 

2.68 

1.98 

3.16 

2.66 

1.97 

8.15 

2.65 

1.95 

8.18 

2.63 

1.90 

8.10 

2.60 

1.88 

8.05 

2.50 

1.87 

8.00 

2.48 

1.86 

2.98 

2.46 

1.84 

Nov.  I    Dec. 


1 

2.  ... 

2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
3.70 
3.60 
4.70 
5.00 

3 

4 

5 

6 

7 ..     ..  . ...          .     

8 

9 

10  .. 

11 

12 

4.50 

13 

8.80 

14.. 

8.60 

15 

8.50 

16 

8.50 

17 

5.80 

18 

6.40 
5.90 

19 1 

a  Creek  frozen  from  Noyember  15  to  December  81;  readings  taken  at  top 


1.67 

1..30 

1.65 

!.:«) 

1.68 

1.2K 

1.62 

1.28 

1.61 

1.26 

1.50 

1.S6 

i.ao 

l.« 

1.47 

1.26 

1.45 

1.25 

1.44 

1.25 

1.48 

1.24 

1.45 

1.24 

1.28 

1.2S 

(«) 

1.21 

(«) 

1.21 

(«) 

1.20 

(«) 

1.19 

(«) 

1.18 

of  ice. 
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Mean  gage  height,  in  feet ,  of  Beaver  Creek  overflow^  etc. — Continaed. 


D^y. 

June. 

Jnly. 

An*. 

2.96 
2.96 
2.96 
2.96 
2.96 
2.96 
2.91 
2.90 
2.88 
2.86 
2.85 
2.86 

Sept. 

2.45 
2.45 
2.44 
2.48 
2.48 
2.41 
2.30 
2.36 
2.86 
2.81 
2.20 

Oct. 

Nov. 

(») 
(«) 
1.42 
1.42 
1.42 
1.41 
1.41 
1.41 
1.80 
1.30 
cl.80 

Deo, 

so 

5.40 
4.60 
8.TO 
8.60 
B.40 
8.48 
8.40 
8.86 
8.83 
8.81 

baao 

8. 26 

1.83 
1.88 
1.81 
1.81 
1.T9 
1.78 
1.76 
1.78 
1.74 

i.ra 

1.69 
1.68 

1.17 

21 

1.15 

22 

1.15 

23 

1.14 

34 

1.18 

» 

1.18 

26 

1.12 

27 

1.12 

28 

1.11 

39 

2.TO 
2.65 

1.00 

30 

1.00 

31 

e.99 

a  Creek  frosen  from  Noyember  15  to  December  81;  readings  taken  at  top  of  ice. 

b  There  was  no  flow  from  Jnly  80  to  December  81. 

cThicknefls  of  ice  Noyember  80,  6  inches;  December  31, 10  Inches. 

MILK  RIVER  AT  MALTA,  MONT. 

This  station  was  established  July  31,  1902,  by  C.  T.  Prall.  It  is 
located  at  the  highway  bridge  on  the  main  road  one-fourth  mile  east 
of  the  railroad  station  and  post-office  at  Malta,  Mont.  The  original 
wire  gage  has  been  replaced  by  a  standard  boxed  chain  gage,  reading 
the  same  as  the  old  one.  It  is  fastened  to  the  lower  downstream 
guard  rail  of  the  highway  bridge.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  28.67  feet.  The  distance  from 
the  zero  of  the  scale  to  the  outside  edge  of  the  pulley  is  0.5  foot.  The 
marker  is  a  small  copper  ring  0.8  foot  from  the  extreme  end  of  the 
ring  at  the  end  of  the  chain.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  bridge  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  a  spike  on  the  downstream  guard 
rail  at  the  right  bank.  It  is  marked  zero  with  paint.  The  channel 
is  straight  for  about  700  feet  above  and  250  feet  below  the  station. 
The  current  velocity  is  moderate.  Both  banks  are  high  and  sandy 
and  are  not  liable  to  overflow.  The  water  passes  beneath  the  bridge 
at  all  stages.  The  bed  of  the  stream  is  composed  of  sand  and  gravel, 
and  there  is  but  one  channel.  The  bench  mark  is  a  paint  mark  on 
the  east  end  of  a  plank  spiked  to  the  south  abutment.  It  is  marked 
**B.  M.  U.  S.  G.  S."    Its  elevation  above  gage  datum  is  13.66  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Discharge  measurements  of  Milk  River  at  Malta^  Mont.,  in  1903. 


Date. 


Hydrognipher. 


April  25-- J.S.Baker 

May  12- -.   C.C.Babb 

May  14 F. M.Brown. .. 

Do_ do 

May 24 C.T.Prall 

May  28 do 

June  2 O.M.Sprigg 

June  9 _  -   W.  B.  Freeman 

June  16 - S.  B.  Robbing   . . 

June  22 -do 

June  23 - A.  E.  Place 

Julys do  --- 

July  15 ' do    - 

July  21 -.1  E.W.Myers... 

Do - I do  .-  

August  12 -..- t  P.A.Blair 

Do _ '  A.E.Place 

September  8 I do _ . 

October  8 do 

November  6 W.  B.  Freeman  . 

November  12 - do 

November  26 -  .do  - 

December  7 do 

December  10  .  .  do 


Oafre 
height. 


Feei. 
8.46 
2.12 
2.23 
2.23 
7.15 
5.60 
7.70 
4.25 
2.60 
2.20 
2.20 
2.24 
2.64 
2.32 
2.32 
2.43 
2.48 
2.16 
1.74 
1.72 
1.55 
1.33 
1.43 
1.52 


Dischargre. 


Secand-/e€t, 

1,073 

396 

427 

4e4 

3,729 

2,777 

4,184 

1,753 

618 

399 

501 

a57 

479 
266 

271 

483 

496 

150 

73 

148 

130 

88 

98 
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Mean  daily  gage  height,  in  feet,  of  Milk  River  at  Malta,  Mont,,  for  1903. 


Day. 


Mar.  Apr. 


10. 
11. 
12-. 


6.A5 
6.4i> 
6.10 
5.25 
5.25 
6.60 
5.  .SO 
5.40 
5.16 
5.15 
5.00 
.5.00 
Gage 


I  I 

May.  June.  July. 


3.60 
3.50  ' 
3.45  ' 
3.30  ' 
3.10  ' 
2.90  I 
2.70 
2.50  I 
2.40 
2.30  I 
2.30 
2.20  ! 
stolen. 


6.00     2.10 
7.70  !  2.30 


6.00 
5.00 
4.70 
4.70 
4.70 
4.65 
4.20 
3.86 
3.65 
3.45 


I  ' 


2.20 
2.20 
2.20 
2.20 
2.10 
2.25 
2.25 
2.30 
2.60 
2.75 


AUK. 

Sept. 

(«) 

2.90 

(«) 

2.70 

(«) 

2.60 

(") 

2.40 

(«) 

2.30 

(«) 

2.20 

(«) 

2.20 

2.70 

2.30 

2.70 

2.10 

2.60 

2.00 

2.60 

2.00 

2.40 

2.00 

Oct. 

Not. 

Dec. 

1.70 

1.70 

i.ao 

1.70 

1.80 

1.30 

1.70 

1.80 

1.30 

1.70 

1.80 

i.ao 

1.70 

1.70 

1.80 

1.70 

1.70 

1.40 

1.70 

1.70 

1.40 

1.70 

1.70 

1.40 

1.75 

1.60 

1.40 

1.75 

1.70 

1.50 

1.70 

1.70 

1.50 

1.70 

1.60 

1.50 
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Mean  daily  gage  height^  in  feet,  of  Milk  River ^  pfc— Continued. 


I>»y. 


13  . 
14.. 

l.».. 

16  . 
17. . 
l!»  . 
19.. 
».. 

a.. 
s.. 
a.. 

84.. 
25.. 
».. 
27.. 
».. 
2D.. 
30. . 
31.. 


M&r.  Apr.  May.  Jane.  July. 'Aug.  Sept.  Oct.   Not.   Dec. 


5.75 
I  5.75 


4.  HO  I 
4.65  I 

4.ao  I 

3.95  ! 
afl5  { 

a4o 

3. 15 

3.00 

3.(1) 

3.05  ' 

.3.20 

3.30 

3.40 

3. 40 

3.35 

3.ao 

a55 
3.70 


2.  SO 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.40 
2.70 
3.80 
5.90 
7.20 

r.3[) 

7.36 
6.95 
5.<8» 
5.40 
5.20 
5.00 


ass 

3.15 

2.95 

2.C5 

2.60 

3.50 

j  2.40 

'  2.30 

I  2.20 

]  2.10 

I  2.10 

2.10 

2.10 

2.00 

2.05 

2.00 

2.10 

I  2.10 


2.80  1 
2.65  I 
2.60  I 
2.05  I 
2.00 
2.00  ' 
2.50 
2.3R  I 

2.:»  ' 

2.20  I 
2,10  I 
2.10 

2.a)' 

1.9.)  j 
1.80  ' 
1.70  j 
1.70  i 

(-)    j 


2.30 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
2.00 
2.  a) 
2.(M 
2.00 

2.  or) 

1.90 
1.90 
2.20 
2.90 
2.80 
2.70 
2.90 


1.90 
1.90 
1.80 

i.m 

1.80 
1.80 
1.90 
2.00 
1.90 
1.90 
1.90 
1.H5 
1.85 
1.85 
1.80 
1.80 
1.80 
1.80 
I 


75  1.60 
75  1.60 
....  1.60 
90  M.70 
90     1.90 


1.90  I 
1.90  , 

l.9r)  I 

1.90 

1..% 

1.45 
1.35  I 
1.35  I 
1.3!^ 
1.31)  I 
1.30  [ 
1.40 
1.40 


<-2.20 
2.20 
2.20 
2.20 
2.10 
2.40 
2.20 
2.10 
1.90 
1.70 
1.60 
1.50 
1.50 
ISO 
1.60 
1.50 
l.-W 
1.50 
1.50 


«Oace  stolen. 

t»  River  froeen  November  16.    Readings  taken  through  Ice  to  water  surf  ace  November  24  to 
December  12. 
(-From  December  13  to  31  the  readings  do  not  represent  the  flow  closely. 

Hating  table  for  Milk  River  at  Malta,  Mont,,  from  Jamiary  1  to  December  SI,  19nS, 


hei,S.   I  W«-harge.  "   ^^ 


Ffrt. 

1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 


Second-feet. 
I  86 

94 
I  104 

'  120    , 

I  150    I 

185    , 

I  ^^ 

'  275 

I  325 

380    I 

435 

490    , 

545 


Feet. 

2.6 
2.7 
2.8 
2.9 
3.0 
8.1 
8.2 
3.3 
3.4 
3.5 
3.6 


3.8 


1 

Discharge. 

h^^t. 
Feet. 

1 
Discharge.  I 

1 

Second-feet.' 

Oage 

height. 

Feet. 

Discharge. 

Secrnid-feet. 

Second-feet. 

600 

3.9 

1,430    1 

5.4 

1      2,480 

655 

4.0 

1,500    , 

5.6 

2,620 

710 

4.1 

1,570 

5.8 

2,760 

770 

4.2 

1,640    ! 

6.0 

2,900 

880    1, 

4.3 

1,710    , 

6.2 

3,040 

890    i, 

4.4 

1,780 

6.4 

3,180 

950 

4.5 

1,850 

6.6 

3,320 

1,010     1 

4.6 

1,920 

6.8 

3,460 

1,080    „ 

4.7 

1,990    1 

7.0 

3,610 

1,150 

4.8 

2,060    ' 

7.7 

1      4, 170 

1,220 

4.9 

2,130    ' 

1 

1,290 

5.0 

2,200 

1,360 

5.2 

2,340 

1 

ll 


Table  not  extended  above  or  below  uieasnrements.     (Gage  heights  1.80  to  7.70 
feet) 
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tiro.». 


Estimated  monthly  discharge  of  Milk  River  at  Malta,  Mont,,  for  190S. 
[Drainage  area,  14,044  square  miles.] 


Month. 


January  . . 
February  - 

March 

April 

May 

June 

Jnlyft 

August  c  -_ 
September 
October . .  _ 
November - 
December . 


Discharge  in  second-feet. 


Maximum. 


The  year . 


3,855 
3,890 
4,170 
710 
770 
770 
228 
228 
490 


Minimum. 


830 
380 
275 
150 
185 
185 
150 
86 
86 


Mean. 


«220 

«220 

«380 

1,769 

1,350 

1,136 

408 

417 

299 

180 

145 

177 


558 


Total  in 
acre-feet. 


13,527 
12,218 
23,365 
105,263 
83,008 
67,597 
25,087 
25,640 
17,792 
11,068 
8,628 
10,883 


Runoff. 


Second - 

feet  per 

square 

mile. 


404,076 


0.015 
.015 
.027 
.126 
.096 
.081 
.029 
.030 
.021 
.013 
.010 
.013 


Deptfa  in 
incbeH. 


0.017 
.016 
.031 
.141 
.111 
.090 
.033 
.035 
.023 
.015 
.010 
.015 


.040 


5:J7 


a  Estimated. 


b  July  30  and  31  estimated. 


c  August  1  to  7  estimated. 


HARLEM  CANAL  AT  HEAD  GATES,  NEAR  ZURICH,  MONT. 


It 


Harlem  canal  is  owned  by  a  cooperative  company  of  farmers, 
irrigates  large  areas  of  bottom  lands  near  Harlem,  Mont. 

Th*e  station  was  established  in  June,  1903,  by  C.  T.  Prall.  It  is 
located  about  500  feet  below  the  head  gates  of  the  canal  and  about  1 
mile  southeast  of  the  Great  Northern  Railroad  section  house  at  Zurich, 
Mont.  It  is  best  reached  by  driving  from  Harlem  or  Chinook,  Mont. 
The  gage  is  a  vertical  l)oard  driven  into  the  bed  of  the  canal.  Dis 
charge  measurements  are  made  by  wading.  The  initial  point  for 
soundings  is  a  stake  driven  into  the  left  bank  opposite  the  gage.  The 
bench  mark  is  a  spike  in  the  downstream  face  of  the  6  by  8  inch  post 
on  the  left  and  on  the  downstream  end  of  the  head  gate.  This  spike  is 
about  10  inches  below  the  top  of  the  cross  piece,  and  is  at  an  elevation 
of  11.89  feet  above  the  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer,  and  the  following  dis- 
charge measurements  have  been  made: 

Discharge  measurements  of  Harlem  canal  near  Zurich,  Mont.,  in  1903. 

June  27:  Gage  height,  2.28  feet:  discharge,  37.1  second-feet. 
July  27:  Gage  height,  1.89  feet;  discharge,  31.2  second-feet. 
July  27:  Gage  height,  1.89  feet;  discharge,  31.4  second-feet. 
August  19:  Gage  height,  0.85  feet;  discharge,  4  second-feet. 


HOTT.l 


MIdSOITRI  niVEIt  BBAINAGE  BASIN. 
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PARADISE  VALLEY  CANAL  AT  HEAD  GATES,  NEAR  CHINOOK,  MONT. 

This  station  was  established  in  June,  1903,  by  C.  T.  Prall.  It  is 
located  near  the  South  River  road,  7  miles  east  of  Chinook,  from 
which  place  it  is  reached  by  driving.  The  gage  is  a  vertical  board 
driven  into  the  bed  of  the  canal  about  500  feet  below  the  head  gates, 
near  the  house  of  the  observer,  Rudolph  Friede.  Discharge  meas- 
urements are  made  b}'  wading.  The  initial  point  for  soundings  is  a 
.stake  driven  into  the  left  bank  opposite  the  gage.  The  channel  is 
straight,  and  the  section  at  the  station  is  semicircular.  The  bed  of 
the  stream  is  composed  of  mud  and  sand.  This  canal  carries  water 
only  during  the  irrigating  season.  Bench  mark  No.  1  is  a  spike  in 
the  top  of  a  6  by  6  inch  post  on  the  left  side  of  the  downstream  end 
of  the  head  gate.  Its  elevation  above  gage  datum  is  7.29  feet.  Bench 
mark  No.  2  is  a  spike  in  the  southwest  side  of  a  12-inch  post  40  feet 
south  of  the  south  end  of  the  dam  and  28  paces  east  of  bench  mark 
No.  1.     Its  elevation  above  gage  datum  is  7.38  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer,  and  the  following  dis- 
charge measurements  have  been  made : 

Discharge  measmrevients  of  Paradise  Valley  canal  near  Chinook ,  Mont.,  in  1903. 

Jime  26:  Gage  height,  1.58  feet;  discharge,  16.8  second-feet. 
August  20:  Gage  height,  0.75  feet;  discharge,  0.5  second-feet. 

Mean  daily  gage  height,  in  feet,  of  Paradise  Valley  canal  near  Chinook,  Mont., 

for  1903. 


Day. 


Jnly.  ,  Aug.  '  Sei>t. 


I 


s. 

9. 
1(1. 
11. 
li. 
13. 
14. 
15. 
16. 


l.Ol 

1.06 

1.18 

1.27 

1.30 

1.2U 

1.18 

1.12 

1.08 

.97 

.92 

.91 

.80 

.83 

.80 

.75 


0.89 
.84 
.81 
.78 
.76 

(« 

(« 

(« 

(«: 

(«; 

(« 

(• 

(«, 


Oct.    i' 

0.90  I 
.90  ' 
.98  1 
1.10 
1.05  I 
.m 
.90  1 


Day. 


July. 


.95 

i.oe 

1.12  I 

1.12  I 

1.10  I 

.97 

1.05  I 

1.06  I 


1 

1 

1 

1      0.86 

1      2.23 

1      1.50 

1.33 

1      1.28 

1      1.06 

Ing. 

Sept. 

0.76 

(a) 

.74 

(a) 

.70 

(a) 

.70 

(a) 

.66 

(a) 

(«) 

(a) 

(") 

(rt) 

(«) 

(a) 

(") 

(a) 

(°) 

(a) 

.90 

(") 

.93 

(a) 

.91 

(a) 

.90 

(a) 

.89 

(a) 

Oct. 

1.00 
1.15 
1.05 
1.00 
1.00 
1.00 
1.00 

.97 
1.07 
1.05 
1.00 
1.00 
1.00 

.95 
1.06 


a  Dry. 
FORT  BELKNAP  CANAL  AT  HEAD  GATES,  AT  YANTIC,  MONT. 

This  station  was  established  June  21,  1903,  by  L.  E.  Granke.  It  is 
located  1  mile  below  the  head  gates  of  the  canal  at  the  highway  cross- 
ing.    It  is  reached  by  driving  from  Chinook,  Mont.     The  gage  is  a 
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vertical  board  fastened  to  the  downstream  chord  of  the  wooden  bruise.  ! 
Discharge  measurements  are  made  from  the  wooden  highway  bridge, 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  spike 
15  feet  from  the  gage  on  the  right  dnd  of  the  downstream  hand  rail. 
Distances  from  tlie  initial  point  are  marked  by  spikes  every  3  feet. 
Both  banks  are  sloping,  and  the  bed  is  composed  of  sand.  The  bench 
mark  is  a  nail  at  the  base  of  a  large  Cottonwood  tree  300  feet  south- 
east  of  the  gage.  Its  elevation  is  3.G6  feet  above  the  zero  of  the  g&ge 
and  2,427.8  feet  above  sea  level.  The  elevation  above  sea  level  is 
determined  from  the  elevation  of  the  rail  in  front  of  the  Great  North- 
ern Railroad  station  at  Havre,  Mont.  The  canal  carries  water  only 
during  the  irrigating  season.' 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  ineasurements  of  Belknap  canal  at  Yantic,  Mont,,  in  190S. 


Date. 

Hydroirrapher. 

hS«^. 

Dtecbarse. 

June  28 

A.E. 
E.  W 
A.E. 

Place 

Feet. 
8.28 
8.25 
.75 

SeconA-feei. 
87.0 

July  25 

.  Myers     

76.0 

August  21 

Place 

.8 

Mean  daily  gage  height,  in  feet  y  of  Belknap  canal  at  Yantic^  Mont,  for  190S, 

Day.       June. 

July. 

8.80 
3.30 
8.40 
3.40 

Day. 

Jane. 

July.|l       Day. 

June. 

July. 

Day. 

June.  July. 

1 

9     . 

.     1  17 

26 

8.00 
8.70 
a70 
3.80 
8.60 
8.60 
3.80 

2 

10     .. 

18 

28 

8 ' 

11 

1  w 

27 

4 

12 

...    '  20       

28 

6 

13 

14 

«1 

I  22 

8.70 
8.00 
8.  SO 
8.00 

29 

6    ..    .      .  '  

30 

7 

15 

23 

1  81 

8 1 

16 

24 

i 

1 

MILK  RIVER  AT  HAVRE,  MONT. 

This  station  was  originally  established  by  Cyrus  C.  Babb  May  15, 
1898.  At  that  time  a  cable  was  stretched  across  the  river  not  far 
from  the  highway  bridge.  The  station  was  reestablished  November 
4,  1002,  by  L.  V.  Branch,  when  the  cable  was  taken  out  and  the  sta- 
tion was  ti-ansferred  to  the  highway  bridge,  at  which  it  is  now  located. 
The  original  wire  gage  was  replaced  January  12,  1904,  by  a  standard 
chain  gage,  which  was  made  to  read  the  same  as  the  old  gage.  The 
length  of  chain  from  the  end  of  the  weight  to  the  marker  is  25.3 
feet.  The  marker  is  a  ring  of  fine  copper  wire  wrapped  around  the 
chain.     It  is  placed  0.85  foot  from  the  end  of  the  cast-iron  ring  at  the 
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end  of  the  chain.  The  scale  is  nailed  to  the  floor  of  the  bridge  on 
the  downstream  side  90  to  100  feet  from  the  initial  point  for  sound- 
ings. It  is  boxed,  and  reads  from  2.5  to  10.5  feet.  The  gage  pulley 
is  located  at  a  point  which  corresponds  to  a  reading  of  2  feet  on  the 
scale.  L.  H.  Ling,  who  reads  the  gage,  is  the  Weather  Bureau 
observer.  Discharge  measurements  are  made  from  the  downstream 
side  of  the  bridge  to  which  the  gage  is  attached.  The  initial  point 
for  soondings  is  marked  on  the  downstream  guard  rail  at  the  right 
bank.  The  channel  is  straight  above  for  a  short  distance,  when  a 
sharp  curve  occurs.  Below  the  station  it  is  straight.  .The  current  is 
sluggish  at  ordinary  stages.  Both  banks  are  high  and  are  not  wooded. 
The  bed  of  the  stream  is  shifting  and  is  liable  to  change  after  each 
freshet.  The  bridge  from  which  the  measurements  are  made  makes 
an  angle  of  20  degrees  with  the  normal  to  the  current.  The  datum 
used  in  the  establishment  of  the  bench  marks  is  that  of  the  city  of 
Havre,  deduced  f  i-om  a  destroyed  temporary  bench  mark  of  the  United 
States  Greological  Survey.  Bench  mark  No.  2  is  a  20-penny  nail  in  a 
Cottonwood  tree  100  feet  southwest  of  the  southwest  pier  of  the  bridge. 
Its  elevation  is  2,477.44  feet.  Bench  mark  No.  3  is  a  standard  United 
States  Geological  Survey  bench  mark  plate  in  the  stone  pier  of  a 
column  supporting  the  Great  Northern  Railroad  water  tank  one-half 
mile  southeast  of  the  bridge  and  near  the  roundhouse.  It  is  marked 
2,483.  The  correct  elevation  is  2,482.46  feet.  There  is  also  a  tempo- 
rary bench  mark  on  the  top  of  the  southeast  corner  of  the  lid  of  the 
gage  box.     Its  elevation  is  2,488.60  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Milk  River  at  Havre,  Mont,,  in  1003. 


Date. 


April4.. 
April  13. 
April  22. 
April  24. 

Do.. 
ilay4... 
May  13. . 

Do.. 
May  16.. 
May  25.. 
May  27. . 
May  28., 


Hydrogrspher., 


L.  H.  Ling... 

do 

do 

J.  S.  Baker... 

do 

L.  H.  Ling  -  - . 
F.  M.  Brown . 

do  - 

L.  H  Ling  . . . 

do 

C.  T.  Prall... 
L.  H.  Lmg... 


»X.     I  Discharge. 


height. 


Feei,        I  Second-feet. 


5.90  I 
5.60  I 
5.40 
5.18  I 


5.18 
4.63 
4.70 
4.70 
4.16 
5.90 
6.25 
7.23 


1,130 

1,034 

895 

913 

841 

588 

599 

553 

388 

1,736 

1,987 

2,784 
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Discharge  measurements  of  Milk  River  at  Havre,  Mont,,  in  1903 — ContinTied. 


Date. 


May  29 

May  30 

June  24 

July  28 

July  24 

July  28 

August  18 

August  28 

September  29. 
November  4 . . 


Hydrofirrapher. 


height 


DiscdimrfTe, 


C.  T.  Prall 

L.  H.  Ling 

A.  E.  Place 

E.W.  Myers  ... 

do 

do 

A.  E.  Place 

J.  H.  Sloan 

do 

W.B.  Freeman. 


Ftet. 

Siecon<i 

-feet. 

8.30 

3 

,705 

8,51 

4 

.1^5 

4.80 

4«3 

4.04 

2l>S 

3.93 

152 

4.35 

279 

4.21 

2KS 

5.35 

974 

3.60 

118 

3.62 

107 

Mean  daily  gage  height,  in  feet,  of  Milk  River  at  Havre,  Mont,,  for  ICfOS, 


Day. 


1. 
2. 

3. 
4. 

6. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 
30. 
21. 
22. 
28. 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
31. 


Jan.  I  Feb.  Mar, 


(«) 
(«) 
(«) 
(°) 
(«) 
(«) 


(") 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 


(«)   I    (") 


(«) 

(°) 

(") 

(«) 

(«) 

(") 

(«) 

(«) 

(«) 

(°) 

(") 

(") 

(«) 

(«) 

(«) 

(«) 

(") 

(«) 

(") 

(«) 

(°) 

(") 

(«) 

(«) 

(«) 

(") 

(«) 

(«) 

(") 

(") 

(«) 

(«) 

(") 

(") 

C") 

(«) 

(«) 

(a) 

(«) 



(«) 
(«) 
(") 
(«) 
(°) 
(«) 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(") 
(«) 

6.00 
5.20 


Apr. 

6.00 
5.60 
6.40 
5.90 
5.90 
5.60 
6.00 
6.00 
6.90 
(<>) 

5.00 
5.30 
5.40 
5.10 
5.00 
5.00 
4.90 
4.90 
4.90 
4.80 
5.10 
5.10 
5.20 
5.20 
5.10 
5.10 
5.10 
6.00 
5.10 


May 

5.20 
6.10 
4.66 
4.63 
4.60 
4.40 
4.30 
4.30 
4.40 
4.40 
4.30 
4.20 
4.70 
4.40 
4.20 
4.16 
4.30 
4.60 
5.30 
5.30 
5.30 
5.30 
5.40 
5.70 
5.90 
6.00 
6.20 
7.20 
8.30 
8.50 
7.80 


June.,  July. 

I 


7.20 
6.90 
6.90 
6.60 
6.30 
6.80 
5.70 
5.60 
5.40 
5.20 
5.10 
5.00 
4.70 
4.90 
4.80 
4.70 
4.70 
4.60 
4.60 
4.80 
4.70 
4.70 
4.65 
4.70 
4.00 
4.60 
4.70 
4.70 
4.60 
4.56 


I" 


I 
4.50 

4.50 

I  4.50 

,  4.60 

,  4.60 

'  4.60 

I  5.00 

>  4.90 

I  4.80 

4.80 

4.80 

'  6.00 

5.00 

5.10 

.5.00 

4.80 

4.30 

4.50 

4.30 

4.20 

4.10 

4.10 

4.00 

4.00 

3.90 

4.00 

4.20 

4.30 

4.30 

4.30 

4.00 


Aug. 


4.30 
4.40 
4.80 
4.80 
4.10 
4.80 
4.70 
4.00 
4.60 
4.40 
4.40 
4.30 
4.20 
4.10 
4.00 
4.00 
4.30 
4.20 
4.00 
4.00 
3.90 
3.90 
3.90 
3.90 
3.90 
3.85 
3.80 
5.10 
5.00 
4.90 
4.00 


I  I 

Sept.   Oct.    Nov.    I>eo. 


4.35 
4.20 
4.10 
4.10 
4.10 
4.00 
3.90 
3.80 
3.70 
3.70 
3.70 
8.70 
3.70 
3.70 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.80 
3.75 
3.70 
3.70 
3.60 
3.65 
3.60 
3.60 
3.60 


3.60 


3.60 

3.60  , 

3.60  I 

3.50 

3.00 

3.75 

3.80 

3.80 

3.80  , 

3.80  ' 

3.80  , 

3.80  : 

3.90 

3.90 

4.00 

3.90 

3.90 

3.90 

3.80 

3.70 

3.70 

3.70 

3.70 

3.70 

3.70 

3.70 

3.70 

8.70 

3.70 

3,70 


3.70 
3.60 
3.O0 

3.eo 
3.eo 

3.00 
3.60 
3.60 
3.50 
3.50 
3.60 
3.60 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«.) 
(") 
(») 

(«> 
(••> 
I") 
(«) 
(») 
<'.'^ 

(a) 
(«) 


(«) 
C") 
CO 
(«) 
(°) 
(«> 
(«) 
(«) 
(«> 
(«.» 
(«) 
(") 
««> 
(«) 

(") 

V-) 

.(«> 

(«> 

I'M 
in) 

<«) 
(") 
(<») 


alee. 


^G^age  stolen. 
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Rating  table  for  MUk  River  at  Havre,  Mont.,  from  January  1  to  December  SI,  190S, 


i 
height. 

Discharge. 

1 

heii^t. 

Discharge. 

hS^. 
~F^et. 

Discharge. 
Second-feet. 

II 

Discharge. 

Ftet. 

Seeond-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

;      3.6 

118 

4.8 

839 

5.0 

784 

5.7 

1.820 

3.7 

128 

4.4 

895 

"       5.1 

795 

5.8 

1,420 

3.8 

145 

4.5 

451 

5.2 

860 

5.9 

1,520 

3.9 

168- 

4.6 

507 

1      5.3 

935 

1      6.0 

1,620 

1      4.0 

195 

4.7 

563 

5.4 

1, 025 

:  4.1 

235 

4.8 

620 

1      5.5 

1,120 

i     4.2 

! 

285 

4.9 

677 

,      5.6 

1,220 

Tangent  above  gage  height  4.5  feet  with  differences  of  100  per  tenth.    Table  is 
not  extended  at  either  end  beyond  well-determined  points. 

Egtimated  monthly  discharge  of  Milk  River  at  Havre,  Mont.,  for  190S, 
[Draixiage  area,  7,800 square  miles.] 


Month. 


January  .. 
Febrnary  . 

March 

April 

May 

June 

Jnly. 

Angust 

September 
October... 
November . 
December . 


Discharge  iu  seoond-f eet. 


Max  imam. 


Minimum. 


The  year. 


1,620 
4,120 
2,820 
795 
795 
339 
195 


620 
2a5 
507 
168 
145 
118 
110 


Mean. 


a200 

«200 

«240 

996 

1,079 

975 

445 

378 

164 

138 

«115 

«147 


Total  in 
acre-feet. 


423 


12,298 

11,107 

14, 757 

59,266 

66.344 

58,015 

27,362 

23,242 

9,759 

8,485 

6,84i^ 

9,038 


806,516 


Ban-off. 


Second- 
feet  per 
square 
mile. 


0.027 
.027 
.033 
.136 
.148 
.134 
.061 
.052 
.022 
.018 
.016 
.020 

.058 


Depth  in 
inch€$s. 


0.031 
.028 
.038 
.152 
.171 
.150 
.070 
.060 
.024 
.021 
.018 
.028 

.786 


a  Estimated. 
MUSSELSHELL  RIVER  NEAR  SHAWMUT,  MONT. 

This  station  was  established  August  12,  1902,  by  S.  B.  Robbins.  It 
is  located  at  Crawford's  ranch,  one-eighth  mile  west  of  the  post- 
oflace  at  Shawm ut,  Mont.,  and  25  miles  east  of  Harlowtown,  Mont.  It 
was  established  to  determine  the  amount  of  water  available  for  irriga- 
tion and  storage.  The  gage  is  a  vertical  rod,  graduated  to  feet  and 
tenths  with  nails,  and  spiked  to  a  cotton  wood  stump  on  the  right  bank 
of  the  river  about  200  feet  north  of  Crawford's  bunk  house.    The  gage  is 
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read  once  each  day  bj''  D wight  E.  Crawford.  A  cable  will  be  installed,  as 
there  is  no  bridge  from  which  to  make  discharge  measurements.  The 
channel  is  straight  for  250  feet  above  and  300  feet  below  the  station.  The 
right  bank  is  high  and  steep  and  will  overflow  at  extreme  high  water. 
The  left  bank  is  low  and  sloping  and  will  overflow  at  high  water. 
There  is  one  channel  at  all  stages.  At  extreme  high  water  the  banks 
may  overflow  so  that  the  discliarge  can  not  be  determined  accurately, 
but  this  location  is  the  best  in  this  vicinity.  Bench  mark  No.  1  is  a 
30-penny  spike  in  an  18-inch  Cottonwood  tree,  below  a  blaze.  This 
tree  stands  at  the  corral  fence,  75  feet  northeast  of  the  gage  rod.  The 
elevation  of  the  bench  mark  is  5.89  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  10-penny  spike  in  a  6-inch  Cottonwood  tree, 
below  a  blaze.  This  tree  is  60  feet  southeast  of  the  gage  i-od.  The 
elevation  of  the  bench  mark  is  6.14  feet  above  the  zero  of  the  g&ge. 
The  barometric  elevation  of  this  station  is  3,900  feet  above  sea  level. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Mean  daily  gage  height ^  in  feet,  of  Musselshell  River  near  Shawmut,  Mont.  ^  for 

1903. 


Day. 


Jan.    Feb.  Mar.  Apr.  May.  June.  J^y.  Aug.  Sept.  Oct.   Nov.    X>ee. 


1... 

2... 

3... 

4... 

6... 

6... 

7.._ 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17.  . 
18... 
19... 
20... 
21... 
22.,. 
28... 
24... 
26... 
26... 
27... 
28... 
29... 
30... 
81... 


1.40 
1.30 
1.30 
1.30  j 
1.30  I 
1.30 
1.30  I 
1.40  ' 
1.40  \ 
1.40  I 
1.40  I 
1.30  I 
1.20  I 
1.20  ' 
1.20  I 
1.20  ' 
1.20  ' 
1.20  I 
1.20  ! 
1.20 
1.20  I 
1.20 
1.20  I 
1.20  I 
1.20 
1.30  I 
1.30  I 
1.30  I 
1.30  I 

1.30 ; 

1.30  ' 


1.30 
1.4'J 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.4<) 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
1.40 
l.flO 


I 


1.30 
1.30 
1.30 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.20 
1.20 
1.30 
1.30 
1.30 
l.oO 
1.30 
1.40 
1.40 
l.W 
1.50 
1.50 
1.50 
1.60 
1.60 


1.60 
1.60 
1.60 
1.60 
1.30 
1.50 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
l.oO 
1.30 
1.40 
1.60 
1.60 
1.60 
1.70 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.70 
1.70 


1.60 
1.60 
1.60 
1.60 
l.GO 
1.60 
1.60 
1.70 
1.70 
1.70 
1.70 
1.60 
1.50 
1.50 
1.50 
1.60 
1.80 
2.00 
2.00 
1.80 
1.80 
1.90 
1.80 
1.80 
1.70 
1.70 
1.60 
1.70 
1.80 
1.80 
1.90 


2.00 
2.10 
2.40 
2.50 
2.  to 
2.60 
2.60 
2.60 
2.50 
2.50 
2.30 
2.10 
2.00 
2.00 
2.00 
2.00 
1.90 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.00 
1.90 
1.80 
1.70 
1.60 
1.70 
1.70 


1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.80 

1.90 

1.80 

1.70 

1.70 

1.60 

1.50 

1.40 

1.30 

1.20 

1.00 

1.00 

1.00 

1.00 

1.00 

l.tt) 

.80 

.80 

.80 

2.05 

1.40 

.80 

.80 

.80 

.80 


0.80 
.80 
.80 

.m 

.80 
.80 
.80 
.80 
.80 
.70 
.70 
.70 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.50 
.50 
.50 
.50 
.60 
.50 
.50 
.50 
.50 
.60 
.50 


0.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.60 
.50 
.60 
.50 
.50 
.60 
.60 
.60 
.60 
.70 
.80 
.80 
.80 
.80 
.80 
.90 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


1.00 
1.00 
l.CO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
I.IO 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


1.10 
1.10 
1.10 
1.10 
1,10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.30 
1.50 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 


I 


i.eo 

1.7l» 
1-70 
1.70 

(°) 

(«> 
(") 

1.00 
l.TO 
1.70 
1.40 
1.90 
l.HO 
1.80 
1.70 
1.50 
1.40 
1.30 
1.30 
1.40 
1.40 
1.90 
1.40 
1.30 

i.ao 

1.10 
1.10 
1.00 
1.00 
1.10 


a  Biver  frozen. 
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MARIAS  RIVER  NEAR  SHELBY,  MONT. 

This  station  was  established  April  4,  1902,  by  J.  S.  Baker.  It  is 
k>cat^  at  the  highway  bridge  near  J.  A.  Johnston's  ranch,  7  miles 
south  of  Shelby,  Mont.,  from  which  point  it  is  reached  by  driving. 
The  gage  is  of  the  standard  chain  type,  and  the  scale  board  is  spiked 
to  the  upstream  hand  rail  of  the  bridge.  The  length  of  the  chain  from 
the  weight  to  the  marker  is  22.06  feet.  It  is  read  once  each  day  ])y 
Elsie  Bailey.  Discharge  measurements  are  made  from  the  highway 
bridge,  the  lower  chord  of  which  is  about  15  feet  above  low  water. 
The  initial  point  for  soundings  is  the  east  end  of  the  east  bridge  pier, 
on  the  lower  side  of  the  bridge,  on  the  left  bank.  It  is  marked  0. 
The  channel  is  straight  for  300  feet  above  and  600  feet  below  the  sta- 
tion. The  current  velocity  is  moderate.  The  right  bank  is  sloping 
and  sandy  and  is  liable  to  overflow.  The  left  bank  is  high,  and  is 
protected  by  sheet  piling  and  a  plank  wall.  It  may  overflow  at 
extreme  flood  stages.  The  bed  of  the  stream  is  composed  of  sand  and 
^avel  with  some  cobblestones;  it  is  liable  to  shift  after  freshets. 
There  is  but  one  channel,  and  the  current  flows  toward  the  left  bank. 
Bench  mark  No.  1  is  a  rivet  head  in  the  footplate  at  the  foot  of  the 
l>atter  post  on  the  top  of  the  southeast  pier.  The  plate  is  marked 
"B.  M.  17.54"  with  black  paint.  The  elevation  of  the  bench  mark 
above  gage  datum  is  17.54  feet.  Bencli  mark  No.  2  is  a  spike  in  the 
southwest  side  of  a  Cottonwood  stump  25  feet  southeast  of  the  south- 
east pier.  It  is  marked  TB.  M.  11.24."  Its  elevation  above  gage 
datum  is  11.24  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

DiacJiarge  measurements  of  Marias  River  iiear  Shelby,  Mont.,  for  190S, 


Date. 


Hydrographer. 


May7... 
May30._. 
June  25  _. 
July  24... 
August  18 
October  1 


F.  M.  Brown 
C.  T.  Prall.. 
A.  E.  Place  . 
E.  W.  Myers 
A.  £.  Place  . 
J.H.Sloan.. 


Gage 
height. 

Fett. 

3.55 

4.35 

4.69 

8.15 

2.57 

2.95 

Discharge. 


Sectmd-feet. 
1,721 
3,330 
3,969 
1,019 
617 
786 


JB»  99—04 9 
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Mean  daily  gage  height,  in  feet,  of  Mar  ion  Biver  near  Shelby,  Mont,,  for  1903, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Sept. 

Oct.  1  Not. 

1 

I>ec. 

1 

2.80 
2.80 
2.70 
2.70 
2.80 
8.10 
a20 
8.20 
8.10 
3.00 
8.00 
3.00 
3.00 
2.90 
2.90 
3.00 
8.00 
3.10 
3.10 
8.20 
3.20 
3.20 
8.30 
3.30 
3.20 
3.80 
3.30 
3.80 
3.30 
3.10 
3.10 

3.10 
2.96 
2.90 
2.90 
2.00 
2.50 
2.50 
2.40 
2.50 
2.60 
2.90 
8.00 
8.10 
3.10 
8.00 
2.90 
3.20 
2.90 
3.00 
3.10 
3.10 
8.10 
8.10 
3.50 
3.50 
8.40. 
3.40 
3.40 

8.40 
8.40 
3.20 

aoo 

3.00 
3.00 
3.00 
3.00 
3.20 
8.00 
3.60 
3.40 
8.00 
3.00 
3.00 
3.00 
3.10 
3.00 

aoo 

3.00 
8.00 
3.60 
3.50 
3.90 
8.70 
8.20 
8.00 
3.10 
3.90 
6.60 
6.40 

6.10 
6.20 
4.90 
3.70 
3.50 
8.80 
8.80 
2.80 
2.70 
2.60 
2.70 
2.60 
2.60 
2.80 
2.00 
2.60 
2.U0 
2.00 
2.00 
3.00 
3.00 
8.10 
3.80 
3.60 
3.50 
3.50 
8.80 
3.80 
3.60 
3.30 



8.40 
8.20 
3.20 
3.80 
3.50 
3.60 
3.70 
4.00 
3.90 
8.00 
8.60 
3.50 
8.00 
4.00 
4.40 
4.50 
4.60 
4.60 
4.10 
4.10 
4.20 
4.10 
4.00 
4.20 
4.20 
4.20 
4.80 
4.50 
4.50 
4.00 
4.00 

4.70 
5.00 
6.60 
6.40 
6.50 
6.20 
6.60 
6.90 
6.10 
5.90 
5.50 
5.20 
5.50 
5.70 
5.60 
5.50 
5.40 
5.60 
5.40 
5.30 
5.40 
5.20 
5.00 
4.90 
4.70 
4.00 
4.50 
4.50 
4.60 
4.70 

4.60 
4.00 
4.60 
4.50 
4.50 
4.20 
4.20 
4.06 
4.00 
a90 
03.90 

2.40 
2.00 
2.00 
2.00 
2.00 
2.00 
2.80 
2.00 
2.50 
2.50 
2.60 
2.60 
2.00 
2.00 
2.60 
2.90 
8.80 
8.20 
3.10 
8.00 

2.90    2.00 
2.90    2.00 
2.90    2.60 
2.90  .  2.60 
2.90    2.00 

3.60 

2                                

3.70 

8 

3.70 

4 

3.80 

5 

3.^1 

6 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 

2.80 
3.00 
3.10 
3.00 
2.90 
99iS 

3.80 

7 

3.011 

8 

3.30 

9..              

3.90 

10 

3.20 

11 

3.00 

12 

2.80  :  2.70 
2.90  1  2.00 
8.00    2.40 
3  00    2  40 

2.rt) 

18 

2.70 

14 

2.80 

15 

a.  00 

16 

3.00 
8.00 
2.90 
2.80 

2,30 
2.30 
2.80 
s  in 

3.20 

17 

3.80 

18 

3c  40 

19..               

3.  HO 

20 

2.80  '  3.20 
2.80    3.80 
2.80    3.50 
2.80     3.W 

3.80 

21 

3u80 

22..                               

S.80 

23 

3L70 

24 

2.70 
2.70 
2.7C» 
2.70 
2.60 
2.60 
2.60 
2.00 

aoo 

3.60 
3.90 
3.60 

aoo 
a  60 
aoo 

3-7f» 

25 

3  QO 

28 

a.iio 

27 

3.40 

28  . 

3. 10 

29 

3  00 

80 

3.00 

31 

3L10 

a  Record  miflBing  from  July  11  to  September  11.    No  obeerrer. 


Rating  table  for  Marias  River  near  Shelby,  Mont,,  from  January  1  to  December 

SI,  1903, 


Gage 
height. 

Discharge. 

heiSl 

Discharge. 

Gage 
height. 

Discharge. 

Oage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

F^et. 

Second-feet. 

2.3 

408 

2.9 

810 

8.5 

1,600 

4.1 

2,800 

2.4 

460 

8.0 

895 

8.6 

1,800 

4.2 

3,000 

2.5 

518 

3.1 

990 

8.7 

2,000 

4.3 

3,200 

2.6 

582 

3.2 

1,100 

3.8 

2,200 

4.4 

3,400 

2.7 

654 

3.3 

1,240 

3.9 

2,400 

4.5 

3,600 

2.8 

730 

3.4 

1,410 

4.0 

2,600 

4.6 

3,800 

Differences  above  4.5  feet,  200  per  tenth.  Curve  extended  above  gage  height  4. 69 
feet,  the  highest  measurement  made  in  1903.  Measurements  made  in  1902  at  lo^w 
water  determine  the  lower  part  of  the  curve. 
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Estimated  monthly  discharge  of  Marias  River  near  SheJSby^  Mont, 
[Drainage  area.  2,610  aqnare  milee.] 


Monfh. 


1903. 

January  

Febroary 

March 

April 

May 

Jmie 

July  a 

Angnst  * 

September  <7.. 

October 

Kovember 

December 


The  year . 


Diacharg«  In  aeoond-feet. 


Maziinmn. 


1,340 
1,600 
7,400 
6,800 
8,800 
7,800 
8,800 

800 
1,240 

895 
2,400 
2,200 


7,800 


'Mfn<¥nnp^ . 


408 
460 
895 
518 
1,100 
8,600 
800 
510 
460 
582 
408 
654 


408 


968 

934 

1,568 

1,516 

2,582 

5,467 

1,998 

671 

618 

738 

1,048 

1,506 


Run-off. 


Total  in    • 
acre-feet.    Second-feet ' 


Depth  in 


i^'m"ar"',i-^- 


59,520 

51,871 

96,105 

90,208 

158,761 

825,809 

122,545 

41,258 

36,774 

45,378 

62,860 

92,600 


1,634  {1,182,689 


0.871 
.358 
.598 
.581 
.989 

2.094 
.764 
.257 
.237 
.282 
.401 
.577 


.626 


0.481 

.878 

.689 

.651 

1.140 

2.884 


.264 
.825 
.451 
.668 


8.504 


« Jhl7 12  to  23  and  25  to  31  estimated.  h  Ausrnst  1  to  17  and  19  to  81  eetimated. 

<^  September  1  to  10  estimated. 

TWO  MEDICINE  CREEK  AT  MIDVALE,  MONT. 

This  station  was  established  September  17,  1902,  by  C.  C.  Babb. 
It  is  located  200  yards  above  the  great  Northern  Railroad  bridge  1 
mile  from  the  railroad  station  at  Midvale,  Mont.  The  gage  is  inclined 
and  graduated  so  as  to  give  readings  of  vertical  feet  and  tenths.  It 
is  fastened  to  a  tree  and  st^ke.  The  observer  during  1903  was  Mal- 
colm Clark.  Discharge  measurements  are  made  by  wading.  The 
initial  point  for  soundings  is  on  the  left  bank.  The  channel  is  straight 
for  700  feet  above  and  300  feet  below  the  station.  The  banks  are 
high  and  rocky.  Bench  mark  No.  1  is  a  nail  in  a  rock  13.5  feet  below 
the  rod.  Its  elevation  is  2.03  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  a  nail  driven  in  a  spruce  tree  40  j'ards  north  of  the  rod. 
Its  elevation  is  32  feet  above  the  zero  of  the  gage. 

This  station  was  established  during  the  investigation  of  the  feasi- 
bility of  storing  the  waters  of  the  river  for  irrigating  purposes.  This 
was  found  to  be  impracticable,  and  the  station  was  accordingly  dis- 
continued July  1,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Mean  daily  gage  height  ^  in  feet  ^  of  Two  Medicine  Creek  at  Midvale,  Mont.,  for  1903, 


Day. 

Jan. 

Apr. 

May. 

Jnne. 

July. 

Day. 

Jan. 

Apr. 

May.  Jane. 

July. 

1              

1.20 
1.20 

i.ao 

1.20 
1.20 
1.00 
1.00 
1.00 
1.00 

i.a) 

1.80 
1.30 
1.30 
1.30 
1.30 
1.30 
].30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.80 
1.30 
1.30 
1.50 

1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.30 
1.30 
1.30 
1.40 
1.40 
1.60 

1.90 
2.00 
2.20 
2.40 
2.80 
3.00 
3.00 
8.00 
2.80 
2.80 
2.50 
2.50 
2.80 
2.40 
2.10 
2.00 

i.eo 

1.50 
1.30 
1.20 
(«) 

17 

1.50 
1.50 
1.50 
1.40 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 

1.50 
1.60 
1.40 
1.40 
1.30 
1.10 
1.10 
1.30 
1.30 

2.00 
2.10 
2.20 
2.40 

2 

18 

3 

19 

4 

20 

6 

21 

2.40  ' 

6 

22 

2.20    

7 

23 

2.10    

8     

24 

2.00    

9 

25 

1.80    

10 

26 

1.40  1  1.90    

11     

27 

1.40 
1.00 
1.70 
1.80 
1.80 

2.00    

12 

28 

2.00    

13 

29 

1.90 
LTD 

U 

80 

15 

31 

16 

a  Station  discontinued.  b  River  frozen  January  11  to  March  31. 

SITN  RIVER  AT  CHRISTIAN'S  RANCH,   NEAR  AUGUSTA,  MONT, 

This  station  was  established  October  31,  1903,  by  C.  T.  PralL  It  ij? 
located  below  Christian's  ranch  and  below  the  head  of  Kilraven  ditch, 
14  miles  northwest  of  Augusta  and  21  miles  southwest  of  Choteau,  in 
Lewis  and  Clarke  County,  Mont.  The  wire  gage  is  on  the  left  bank 
about  250  feet  below  the  cable.  The  horizontal  scale  board  is  painted 
white,  and  is  nailed  to  a  plank,  which  is  bolted  to  three  posts  set  in 
the  ground.  The  length  of  the  wire  from  the  end  of  the  weight  to  the 
marker  is  13.15  feet.  The  distance  from  the  outside  edge  of  the  pul- 
ley to  the  zero  of  the  scale  is  4  feet.  Bench  mark  No.  1  is  the  high- 
est point  of  rock  in  Sun  River,  12  feet  upstream  from  gage.  The 
size  of  the  rock  is  4  cubic  yards.  The  elevation  of  the  bench  mark  is 
3.96  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  nail  in 
the  root  of  a  Cottonwood  tree  15  feet  east  of  the  gage.  Its  elevation 
is  14.45  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  nail 
in  the  post  which  supports  the  inshore  end  of  the  gage.  Ite  elevation 
is  10.67  feet  above  the  zero  of  the  gage.  Discharge  measurements  are 
made  by  means  of  a  cable,  car,  tag  wire,  and  stay  wire.  The  only 
observer  available  is  G.  B.  Christian,  who  is  the  owner  of  several 
ranches.  On  account  of  extensive  business  interests  three  gage  read- 
ings a  week  are  the  moat  that  the  observer  can  furnish.  The  chan- 
nel is  straight  for  about  300  feet  above  and  200  foet  below  the  station. 
The  right  bank  is  low  and  may  overflow  at  flood  stages;  the  left  bank 
is  high  and  rocky.  The  bed  of  the  stream  is  of  solid  rock.  The  cur- 
rent is  sluggish.  The  initial  point  for  soundings  is  the  left  cable 
strut. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

MISSOURI  RIVER  AT  CASCADE,  MONT. 

This  station  was  established  July  20,  1902,  by  W.  W.  Schlecht.  It 
is  located  at  the  highway  bridge  at  the  east  end  of  the  town  of  Cas- 
cade, Mont.,  about  one- fourth  mile  from  the  railroad.  There  is  an 
island  about  600  feet  above  the  station  and  one  about  300  feet  below. 
There  is  a  fall  of  about  1  foot  at  the  island  below  the  station.  The 
wire  gage  first  installed  has  been  replaced  by  a  standard  chain  gage, 
which  is  located  on  the  upstream  side  of  the  left  span,  and  is  fastened 
to  the  floor  of  the  bridge.  The  distance  from  the  end  of  the  weight 
to  the  marker  was  found  to  be  31.97  feet  in  October,  1903.  The 
marker  is  the  end  of  the  wire  loop,  which  serves  as  a  handle.  The 
gage  is  read  twice  each  day  by  H.  W.  Ludwig.  Discharge  measure- 
ments are  made  from  the  upstream  side  of  the  two-span  highway 
bridge.  The  central  pier  of  this  bridge  is  protected  by  an  ice  and 
drift  breaker,  which  extends  about  125  feet  upstream.  The  initial 
point  for  soundings  is  marked  on  the  guard  rail  over  the  right  abut- 
ment. The  channel  is  straight  for  about  600  feet  above  and  200  feet 
below  the  station.  The  right  bank  is  low  and  the  left  Imnk  is  high, 
with  bushes  along  both  banks.  There  is  a  single  channel,  broken  by 
the  bridge  piers.     The  ice  breaker  affects  the  current  to  some  extent. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurementa  of  Missouri  River  at  Cascade,  Mont,^  in  1903, 


Date. 


May  15 

June  18 

Julys 

Jidy22 

July  23 

August  28- -. 
October  2  ... 
November  3. 


Hydrographer. 


F.  M.  Brown... 
J.  H.  Sloan 

G.  T.  Morris  ... 

J.  H.  Sloan 

E.  W.  Myers... 

J.  H.Sloan 

do 

W.  B.  Freeman 


Oase 
height. 


Feet. 
5.38 
8.62 
5.85 
4.91 
4.93 
8.62 
4.05 
4.28 


Discharge. 


Second-feet. 
7,729 
19,186 
8,936 
5,054 
5,189 
2,317 
2,640 
2,786 
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Mean  daily  gage  height^  infect^  of  Missouri  River  at  Cascade,  Mont,  y  for  I9i>3, 


Day. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

Sept.  Oct. 

Not. 

Dec. 

1                  .  .                    

6.85 
5.82 
5.55 
5.18 
5.05 
5.00 
4.98 
4.90 
4.80 
4.82 
4.90 
5.05 
5.10 
5.10 
5.02 
5.00 
5.00 
5.00 
4.96 
5.02 
6.18 
5.28 
5.32 
5.38 
5.45 
5.58 
5.76 
5.86 
5.95 
5.92 

5.85 
5.72 
6.62 
5.58 
5.55 
5.65 
5.65 
6.58 
5.72 
5.82 
5.85 
5.78 
5.75 
6.76 
6.86 
6.05 
6.46 
6.76 
6.82 
6.78 
6.68 
6.66 
6.40 
6.40 
6.85 
6.38 
6.50 
6.42 
6.42 
6.55 
6.66 

6.68 
6.88 
7.22 
7.72 
8.28 
8.82 
9.12 
9.28 
9.80 
9.28 
9.22 
9.08 
8.95 
8.80 
8.82 
8.82 
8.78 
8.65 
8.46 
8.28 
8.00 
7.78 
7.68 
7.45 
7.40 
7.28 
7.06. 
6.92 
6.78 
6.65 

6.60 
6.80 
6.82 
6.65 
6.46 
6.35 
6.28 
6.26 
6.20 
6.10 
6.05 
6.96 
6.75 
6.66 
5.50 
6.a5 
5.15 
4.95 
4.92 
5.05 
5.00 
4.96 
4.85 
4.62 
4.32 
4.25 
4.16 
4.16 
4.15 
4.25 
4.45 

4.40 
4.35 
4.20 
4.10 
4.00 
3.98 
3.92 
8.90 
8.90 
8.88 
3.82 
3.80 
3.80 
8.80 
3.«) 
3.75 
8.75 
3.75 
3.76 
3.78 
8.80 
8.80 
3.80 
8.82 
8.88 
3.90 
3.85 
3.78 
3.72 
8.70 
3.68 

3.68 
8.60 
8.60 
8.60 

aoo 

3.65 
3.70 
a76 

a80 

3.86 
3.90 
4.00 
4.00 
3.95 
3.90 
3.90 
3.90 
3.85 
8.85 
3.83 
3.85 
3.90 

4.08 
4.07 
4.10 
4.10 
4.16 
4.17 
4.20 
4.25 
4.30 
4.30 
4.30 
4.80 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.30 
4.30 

4.30 
4.30 
4.30 
4.80 
4.30 
4.30 
4.30 
4.30 
4.80 
4.30 
4.30 
4.30 
4.80 
4.80 
4.40 
"4.96 
5.00 
6.00 
5.00 
6.C& 

4.00 

2 

4.  ft) 

3 

4.  ho 

4                                                        .        '  ^^- 

4.M) 

6.  ..      .              

4.H) 

Qi 

4.75 

7 

4.(1) 

8 

4.  .5(1 

0 

4.25 

10 

. 

4.10 

n 

4.10 

12 

4.10 

13 

4.  Ml 

U 

5.G5 

15                   ... 

5.88 

16 

6.00 

17 

6.10 

18 

6.10 

19 

6.10 

20 

5.95 

21 

4.30     5.05 

5.75 

22                          .... 

4  30 

05.05 
6.05 
5.10 
5.10 
6.16 
5.15 

66.20 
5.06 

5.55 

23 

a90     4.30 
3.90     4.30 

5.3S 

24 

h.-S* 

25 



3.88 
8.86 
3.90 
a93 
3.95 
8.97 

4.30 
4.30 
4.30 
4.30 
4.30 
4.30 

5.10 

26 

5.00 

27 

5.00 

28 

5.10 

29 

5.45 
5.58 
5.85 

5.10 

30 

5.10 

81 

'4:»!;;.::j 

6.10 

1 

aTo  topof  ice. 


*»  River  open. 


Rating  table  for  Missouri  River  at  Cascxide,  Mont,,  from  July  17,  190^ 

December  31, 1903, 


to 


heigit. 

Discharge. 

height. 

Discharge. 

Oage 
height. 

Discharge. 

Oage 
height. 

Discharge. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet, 

Second- fert. 

3.3 

1,670 

4.1 

2,740 

4.9 

5,110 

5.7 

8,800 

8.4 

1,760 

4.2 

2,950 

5.0 

5.500 

5.8 

8,700     ! 

3.5 

1,860 

4.3 

3,170 

5.1 

5,900 

5.9 

9,100 

3.6 

1,970 

4.4 

8,420 

5.2 

6,300 

6.0 

9,500 

3.7 

2,090 

4.5 

3,700 

5.3 

6,700 

6.1 

9,900 

3.8 

2,230 

4.6 

4,030 

5.4 

7,100 

[ 

3.9 

2,380 

4.7 

4,370 

5.5 

7,500 

4.0 

2,550 

'4.8 

4,730 

5.6 

7,900 

Differences  above  gage  height  6  feet,  400  per  tenth. 

Table  is  determined  by  measurements  between  gage  heights  8.6  and  8.6  feet. 
They  have  been  extended  above  and  below  these  points. 


HOTT.] 


MI8S0UBI   BIYER   DBAIKAOE   BASIN. 


119 


Esiimcued  monthly  discharge  of  Misnouri  River  at  Cascade^  Mont.,  for  lOOS  and 

190S. 

[Drainage  area,  18,296  square  miles.] 


Month. 


1903. 
JnlylT^l.. 

August 

September  .. 

October 

November... 

19a3. 

April 

May 

Jxme 

July 

Angnst 

September  _. 

October 

NoTember... 
December . . . 


Diachanre  in  aeoond-feet. 


Maximum. 


6,900 
2,950 
2,305 
2,950 
4,0S0 

9,300 

12,700 

22,700 

13,700 

3,420 

2,550 

8,170 

6,300 

9,900 


Minimum. 


3,170 
1,810 
1,916 
2,380 
2,550 

4,730 
7,700 
12,100 
2,845 
2,090 
1,970 
2,645 
3,170 
2,740 


Mean. 


4,847 
2,171 
2,057 
2,720 
3,176 

6,536 
9,958 
17,958 
7,302  I 


Total  in 
acre-feet. 


2,372 
2,274 
3,056 
4,470 
6,083 


144,208 
133,490 
132,400 
167,247 
188,985 

388,919 
612,293 
1,068,278 
448,983 
145,849 
135,312 
187,906 
265,983 
374,029 


Run-off. 


Second-feet 

per  square 

mile. 


0.265 
.119 
.113 
.149 
.174 

.857 
.544 
.981 
.399 
.130 
.124 
.167 
.244 
.382 


Depth  in 
inchee. 


0.148 
.187 
.125 
.172 
.194 


.624 
1.091 
.460 
.150 
.188 
.198 
.272 
.883 


MISSOURI  RIVKB  NEAB  TOWNSEND,  MONT. 

This  station  was  established  October  1,  1891,  by  the  Missouri  River 
Commission.     The  locality  is  2,504  miles  above  the  mouth  of  the  river. 

A  standard  wire  cable  gage  was  erected  on  a  county-road  bridge 
located  about  300  feet  below  the  Northern  Pacific  Railroad  bridge 
across  Missouri  River  near  Townsend,  Mont.  Its  zero  is  set  at  an 
approximate  elevalion  of  3,700  feet  above  sea  level,  as  determined 
from  a  primary  line  of  levels  run  under  the  direction  of  the  Commis- 
sion in  1890  from  Three  Forks  to  Fort  Benton,  Mont.,  and  starting 
from  a  bench  mark  of  the  Northern  iPacific  Railroad  at  Gallatin, 
Mont.     (See  Annual  Report  of  Chief  of  Engineers,  1891.) 

The  gage  reads  from  3,785  to  3,799  feet.  A  record  of  the  daily  gage 
height  is  maintained  by  the  Department  of  Agriculture.  The  observer 
for  both  Departments  is  M.  McMahon.  A  gage  reading  of  3,785  feet 
is  taken  as  the  zero  of  the  United  States  Geological  Survey  observa- 
tions. Discharge  measurements  are  made  from  the  lower  side  Of  the 
bridge,  and  distances  are  marked  on  the  guard  rail.  The  initial  point 
for  soundings  is  over  the  left  pier  on  the  lower  side  and  is  marked  on 
the  guard  rail.     The  channel  is  straight  for  300  feet  above  and  below 
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the  station.  The  right  bank  is  low,  but  has  been  known  to  be  over- 
flowed but  once.  The  left  bank  is  high  and  rocky.  The  bed  of  the 
stream  is  composed  of  clean  gravel  and  is  shifting.  The  channel  is 
broken  by  three  bridge  piers,  and  the  velocity  is  made  uncertain  by 
eddies  and  backwater.  The  piers  are  protected  on  the  upstream  side 
by  heaps  of  riprap  and  by  cofferdams.  These  cause  an  appreciable 
difference  in  the  elevation  of  the  water  surface  above  and  below  these 
protections.  They  cause  a  contraction  of  the  current,  which  has 
eroded  large  holes  under  the  bridge. 

The  United  States  engineers'  reference  bench  mark  is  B.  M.  10 
(Townsend),  described  as  "located  on  the  right  bank  of  the  Missouri 
River,  about  one-half  mile  north  of  Townsend  railroad  station,  about 
one-half  mile  from  river,  measured  in  a  perpendicular  direction  to 
track,  and  about  three-fourths  mile  south  of  the  railroad  bridge  over 
Missouri  River.  It  is  about  60  feet  west  of  a  point  on  the  track  30 
feet  north  of  railroad  bridge  No.  392,  and  about  7  feet  west  of  rail- 
road fence.  Compass  reading  to  milepost  1121  is  318°.  Marked  by 
stone  and  pipe ;  elevation,  3, 795. 991  feet. "  This  elevation  is  erroneous, 
but  is  the  elevation  from  which  the  gage  is  set. 

The  tabulated  records  of  the  Townsend  gage  are  reductions  to  the 
St.  Louis  directrix  datum  obtained  by  subti acting  400.063  feet  from 
the  daily  means  of  the  gage  readings. 

In  April,  1903,  tWo  new  bench  marks  M^ere  established  by  J.  S. 
Baker.  The  first  has  been  destroyed.  The  second  of  these  bench 
marks  is  a  spike  driven  near  the  ground  in  the  north  side  of  a  12  by 
12  inch  post  located  on  the  north  bank  of  the  river  about  200  feet 
below  the  bridge.  Its  elevation  is  14.98  feet  above  the  Geological 
Survey  gage  datum. 

The  area  drained  at  this  point  is  approximately  15,000  square  miles, 
comprising,  as  above  stated,  the  inflow  from  Gallatin,  Madison,  and 
Jefferson  rivers.  This  gage  at  Townsend  is  the  highest  of  a  series 
of  twenty  or  more  gages  maintained  permanently  by  the  Missouri 
River  Commission.  Descriptions  of  these  gages  are  given  in  the 
annual  report  of  the  Missouri  River  Commission,  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers,  United  States  Array;  that 
for  1891,  on  page  3819;  for  1892,  on  page  3271,  and  for  1893,  on  page 
2316.  The  distance  of  this  point  above  Sioux  City  is  1,703  miles,  and 
above  Fort  Benton,  the  next  gage  below  maintained  by  the  Corps  of 
Engineers,  219  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Discharge  measurements  of  Missouri  River  near  Tottnsetid,  Mont,^  in  J9(Ki, 


Date. 


ApTJ119 

April  30 

May  29 

June  20 

JnlyC 

Jnly23 

An^iist24 

September  27. 


Hydrofprapher. 


W.  B.  Freeman 

F.M.Brown 

W.B.  Freeman. 

J.H.Sloan 

a.  T.Morris..-. 

J.H.Sloan 

do 

do 


&t.     iDi-charK*. 


Frrt. 

Secand'/ert. 

4.40 

5,173 

4.95 

7,020 

5.25 

7,786 

6.80 

15,679 

5.25 

8,104 

4.30 

4,550 

3.40 

2,029 

3.74 

2,649 

Mean  daily  gage  height,  in  feet,  of  Missouri  River  near  Toumsend,  Mont.,  for 

1903, 


Day. 


Mar. ,  Apr. .  May.  Jane.  Jnly.  Ang, 


I 


3 

4 1 

5 1 

8 

7 1 

8                    .         ,                                         

9 

10 

11 

12 

1 

.__     __.                 

13..: :::;:;;;:;;;:;:::::::::: 

14 '       - 

15       

...                6.70 

16 

6.70 

17 _ 

(  G.70 

It* 

6. 70 

1» 

6.70 

fl) 

6.70 

a 

.    .                i  6.70 

JH 

1  6.70 

23 

6.70 

3J4  .              

1 

'  6.40 

25 

4.40 

ds ,. 

.  4.30 

27 

1  4.30 

»i  

1  4.60 

29 

4.60 

30 

I4.70 

31 4.70 

4.60 
4.50 
4.80 
4.30 
4.30 
4.20 
4.10 
4.10 
4.10 
4.10 
4.60 
4.60 
4.40 
4.30 
4.30 
4.:30 
4.30 
4.30 
4.40 
4.60 
4.60 
4,60 
4.60 
4.80 
4.80 
4.90 
5.00 
5.10 
5.20 
5.00 


4.90 

I  4.80 

I  4.70 

'  4.70 

,  4.70 

I  4.60 

'  4.T0 

■  5.00 

'  5.00 

5.00 

:  5.00 

I  5.00 

5.00 

5.00 

5.30 

i  5.80 

I  5.80 

5.90 

5.80 

I  5.80 

I  5.40 

I  5.30 

I  5.30 

5.10 

I  5.00 

I  6.00 

I  6.00 

'  .5.00 

5.20 

j  5.30 

'  5.30 


5.40 
6.10 
6.60 
7.10 
7.6r) 
7.80 
7.80 
7.90 
7.90 
7.90 
7.80 
7.60 
7.50 
7.50 
7.60 
7.50 
7.40 
7.80 
7.10 
6.80 
6.70 
6.60 
6.40 
6.40 
6.30 
6.10 
6.10 
5. 70 
5.70 
4.60 


4.90 
I  4.90 

4.60 
J  4.40 

4.40 
'4.40 
'  5.00 

6.20 

5.20 
'  5.10 

5.00 
I  4.8-^ 

4.80 

4.70 
'  4.60 

4.40 
I  4.30 
'  i.40 
.  4.60 

4.40 

4.:«) 
!  4.30 

4.30 
,  4.20 

4.20 

4.20 

4.20 
'  4.00 
I  4.00 

4.00 
!  3.90 


3.80 

'  3.80 

4.00 

'  3.90 

'  3.90 

I  8.80 

3.80 

3.80 

3.70 

3.7«) 

I  3.70 

3.6r) 

3.60 

'  3.50 

3.50 

I  3.40 

3.50 

3.40 

3.40 

I  3.40 

\  3.40 

'  3.40 

'  8.40 

3.40 

3.40 

3. ») 

,  3.  a) 


Sept.  Oct.    Nov.  I  Dec. 


8.30 
3.30 

i  aso 

3.30 

I  3.30 

3.30 

8.30 

'  3.30 

3.30 

I  3.30 

'  3.30 

I  3.30 

3.50 

3.70 

'  3.70 

I  3.70 


3.30 
3.  .30 
3.30 
3.30 


3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3. 70 
.S.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 


3.70 
3.70 
3.80 
3.80 
3.80 
3.80 
3.80 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.£() 
3.90 
3.90 


I 


3.90 
3.90 
3.90 
3.90 
3.90 
3.90 

,  3.90 

;  3.90 
3.90 

'  3.80 
3.80 

'  3.70 
3.70 
3.70 
3.70 


3.70  I 

8.60 

8.60 

8.60 

8.60 

8.90  ' 

8.90 

8.90 

H.GO 

h.:jo  I 

7.90 
7.90 
7.90 
7.90 


7.90 
7.90 
7.90 
4.10 
4.10 
3.40 
a7.90 
7.60 
7.60 
7.40 
7.10 
6.80 
6.70 
6.70 
6.70 
6.70 
6.70 
«.70 
6.70 
6.60 
6.60 
6.40 
6.40 
6.20 
6.20 
6.00 
8.00 
6.00 
6.00 
6.00 
6.00 


alee  gorge  below  station  cause  of  sudden  rise. 

i>  Readings  to  top  of  ice,  November  17  to  December  8. 
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[NO.  99. 


Rating  table  for  Missouri  River  near  Townsend^  Mont,  ^  from  January  1  to  Decem- 
ber 31, 1903. 


h^t. 

Discharge. 

heiSK;. 

Discharge. 

Oage 
hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

li^et. 

Second- feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

8.0 

1,200 

4.2 

4,270 

5.4 

8,555 

7.2 

17,040 

3.1 

1,390 

4.3 

4,600 

5.5 

8,965 

7.4 

18,210 

8.2 

1,590 

4.4 

4,930 

5.6 

9,375 

7.6 

19,450 

3.3 

1,800 

4.5 

5,260 

5.7 

9,795 

7.8 

20,760 

8.4 

2,020 

4.6 

5,600 

5.8 

10,220 

8.0 

22, 150 

3.5 

2,250 

4.7 

5,940 

5.9 

10,655 

8.2 

23,650 

3.6 

2,490 

4.8 

6,285 

6.0 

11,100 

8.4 

25,410 

3.7 

2,745 

4.9 

6,635 

6.2 

12,015 

8.6 

27,490 

3.8 

3,020 

5.0 

7,000 

6.4 

12,960 

8.8 

29,830 

3.9 

3,815 

5.1 

7,375 

6.6 

13,930 

4.0 

3,630 

5.2 

7,760 

6.8 

14,925 

4.1 

3,950    1 

5.3 

8,155 

7.0 

15,950 

1903  rating  table  same  as  1901  and  1902. 

Estimated  monthly  discharge  of  Missouri  River  near  Townsend,  Mont,,  for  190J. 
[Drainage  area,  14,500  square  miles.] 


Month 


March  15-31 

April 

May 

Jnne 

Jnly 

Angust 

September... 

October 

November  «  . 
December  «. . 


Discharge  in  second-feet. 


Mazimnm. 


14,425 
7,760 
10,655 
21,445 
7,760 
3,630 
2,745 
3,315 
3,315 


Minimum. 


4,600 
8,950 
5,600 
6,635 
3,315 
1,800 
1,800 
2,745 
2,745 


Mean. 


10,568 
■  5,295 
7,590 
15,785 
5,282 
2,398 
2,050 
3,231 
2,934 
2,745 


Total  in 
acre-feet. 


356,842 
315,074 
466,691 
939,273 
324,777 
147,447 
139,835 
198,666 
174,585 
168,783 


Run-off. 


Second- 
feet  per 
square 
mile. 


0.729 
.365 
.523 

1.089 
.364 
.165 
.162 
.223 
.202 
.189 


Depth  in 
inches. 


0.461 
.407 
.603 

1.215 
-4:>0 
.190 
.181 
.257 
.225 
.218 


a  November  17  to  December  31  estimated. 
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GALLATIN  RIVER  AT  LOGAN,  MONT. 

This  station  was  established  August  24,  1893,  by  F.  II.  Newell,  at 
the  railroad  pump  house  immediately  below  the  Northern  Pacific 
bridge  crossing  Gallatin  River  at  I^ogan,  Mont.  The  gage  was  a  ver- 
tical rod  fastened  to  the  cribwork  box  sunk  in  the  river  for  the  pro- 
tection of  the  inlet  pipe  of  the  pump.  The  bench  marks  consisted  of 
nails  driven  into  the  angle  of  the  pier  of  the  bridge  facing  the  gage, 
these  being  placed  at  the  elevation  of  the  7,  8,  9,  and  10  foot  marks, 
and  designated  by  corresponding  figures.  At  the  bridge  itself  meas- 
urements of  volume  can  not  well  be  made,  as  the  stream  is  divided 
into  four  channels,  being  very  swift  in  two  of  these  and  obstructed 
by  piles,  snags,  and  sand  in  the  others.  Above  the  bridge,  however, 
is  a  broad  straight  course,  where  measurements  can  be  made  by 
means  of  a  boat  and  cable. 

On  March  10,  1894,  the  gage  rod  was  washed  out,  together  with  the 
crib  to  which  it  was  attached,  no  discharge  measurements  having 
been  made  while  it  was  in  place. 

On  November  16,  1894,  a  new  gage  was  established  by  Arthur  P. 
Davis,  under  the  northeast  corner  of  the  Northern  Pacific  bridge 
above  mentioned.  This  gage  consisted  of  timbers  partly  inclined  and 
partly  vertical,  the  lower  inclined  portion  being  graduated  from  0.6 
foot  up  to  7.1  feet  and  the  vertical  portion  from  7  feet  up  to  12.1 
feet.  Bench  mark  No.  1  was  on  the  head  of  a  bridge  spike  in  the  top 
of  the  pile  stump  to  which  the  lower  end  of  the  inclined  gage  was  fas- 
tened. Its  elevation  was  1.62  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  was  the  head  of  a  bridge  spike  driven  horizontally  into 
the  first  pier  east  of  the  river,  it  was  driven  into  the  north  end  and 
was  marked  "B.  M."  Its  elevation  was  9.32  feet  above  the  zero  of 
the  gage.  The  measurements  were  made  by  means  of  a  cable  across 
the  river  100  yards  above  the  bridge. 

On  September  16,  1896,  a  wire  gage  was  placed  in  the  east  span  of 
the  railroad  bridge  and  fastened  to  the  guard  rail  on  the  upper  side. 
The  distance  from  the  outside  edge  of  the  pulley  to  the  end  of  the  rod 
was  1  foot;  from  the  end  of  the  weight  to  the  index  marker  was  18.4 
feet.  Bench  mark  No.  1  was  the  top  of  the  northeast  corner  of  the 
iron  plate  at  the  foot  of  the  diagonal  end  member  of  the  truss  at  the  east 
end  on  the  upper  side,  and  was  13.7  feet  above  datum.  Bench  mark 
No.  2  was  a  spike  in  a  pile  stump,  described  and  called  '^  Bench  mark 
No.  1"  in  the  description  of.  the  1894  gage. 

The  present  station  is  located  450  feet  northeast  of  the  railroad 
bridge  and  600  feet  northwest  of  the  railroad  station.  It  was  estab- 
lished in  October,  1901,  by  J.  S.  Baker.  The  standard  chain  gage  is 
placed  on  a  horizontal  frame  20  feet  east  of  the  south  cable  support. 
The  gage  is  read  once  each  day  by  N.  A.  Smith.  Discharge  measure- 
ments are  made  by  means  of  a  cable,  car,  and  tagged  wire  about  450 
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feet  above  the  railroad  bridge.  The  initial  point  for  soundings  is  the 
left  cable  support.  The  channel  is  straight  for  200  feet  above  and 
below  the  station.  The  current  has  a  moderate  velocity.  The  rig^ht 
bank  is  high  and  rocky  and  is  not  liable  to  overflow.  The  left  bank 
is  low,  but  will  overflow  only  at  extremely  high  stages.  Both  banks 
are  covered  with  bushes.  The  bed  of  the  stream  is  sandy,  with  a  small 
amount  of  vegetation.  On  July  27,  1901,  the  datum  of  the  gage  was 
raised  1.23  feet.  The  bench  marks  in  present  use  are  located  as  fol- 
lows:  Bench  mark  No.  1  is  a  railroad  spike  in  the  west  side  of  the 
post  of  the  gage  frame,  3.6  feet  from  the  top  of  the  bridge  bar.  Its 
elevation  is  8  feet  above  gage  zero.  Bench  mark  No.  2  is  a  tempo- 
rary bench  mark;  it  is  a  point  halfway  down  on  the  bevel  edge  at  the 
top  of  the  coping  of  the  northeast  abutment  of  the  Northern  Pacific 
Railroad  bridge.     Its  elevation  is  11.705  feet  above  gage  zero. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Gallatin  River  at  Logan^  Mont,,  in  1903, 


Date. 


April  18 

May  2... 

May  27 

May  28 ._ 

May  30 

June  6 

June  21 

JulyO 

July  23 

August  24 

September  25. 


Hydrographer. 


I 


W.  B.  Freeman. 
F.  M.  Brown  _ . . 
W.  B.  Freeman. 

do 

do 

J.  H.  Sloan 

do 

Q.  T.  Morris  ... 

J.  H.  Sloan 

do 

do 


»       Discharge. 


heig] 


I 


Feet. 
1.26 
1.49 
2.07 
2.80 
2.48 
4.63 
3.55 
2.20 
1.28 
.88 
1.05 


Second-feet, 

663 

935 

1,182 

1,349 

1,552 

4,013 

3,295 

1,496 

788 

309 

537 


Mean  daily  gage  height,  in  feet,  of  Oallatin  River  at  Logan,  Mont.,  for  190S, 


Day. 


I* 


1. 

2. 
3 
4 
5 
6. 
7. 
8. 


Jan. 

Feb. 
1.50 

Mar. 

Apr. 

May.'jnne. 
1.50    3.60 

July. 
3.10 

Aug. 

Sept. 

Oct. 
1.15 

Nov. 

2.60 

1.20 

1.90 

0.90 

0.50 

2.00 

2.00 

1.40 

1.20 

i.eo 

1.50  1  4.10 

3.05 

1.00 

.50 

1.20 

2.00 

1.00 

1.40 

1.00 

1.40 

1.50  '    (a) 

2.95 

1.20 

.60 

1.20 

2.06' 

.90 

1.40 

1.10 

1.40 

1.50 

(«) 

2.90 

1.20 

.50 

1.20 

2.05 

1.20 

1.40 

1.10 

1.40 

1.50 

(«) 

2.80 

1.15 

.50:1.20 

2.00 

1.10 

1.50 

1.10 

1.35 

1.60 

4.50 

2.80 

1.15 

.50 

1.25 

2.00 

1.10 

1.50 

1.15 

1.40 

1.60 

4.80 

2.30 

1.10 

.60 

1.80 

2.00 

1.10 

1.50 

1.10 

1.40 

1.60 

4.60 

2.80 

1.10 

.60 

1.80 

2.00 

Dec. 


1.30 
1.40 
1.40 
l.£ 
1.30 
1.30 
1.80 
1.80 


a  Gage  broken. 
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Mean  daily  gage  height^  in  feet ^  of  OcUlatin  River ^  etc. — Continued. 


Day. 


Jan.  I  Feb. 


Mar. 


13 

14 

15 

16 

17 

Ml 

» 

a) 

21 , 

S... 

2J 

£4 

S 

».._ 

«r 

88 

9 

30 

ai 


1.10 
1.15 
1.10 
1.00 
1.00 
1.35 
1.40 
1.40 
1.40 
1.90 
2.80 
2.90 
1.40 
l.» 
1.10 
1.10 
1.2U 
1.10 
1.06 
1.10 
1.15 
1.80 
l.TO 


l.» 
1.50 
l.TO 
1.60 
1.00 
1.90 
2.10 
2.30 
2.20 
2.10 
2.10 
2.10 
2.00 
1.90 
1.80 
1.70 

i.eo 

1.00 
1.90 
1.00 


1.10 
1.20 
1.10 
1.60 
1.00 
1.80 
1.20 
1.80 
1..% 
1.40 
1.20 
1.10 
1.10 
1.10 
1.10 
1.20 
1.45 
1.40 

i.eo 

2.00 
2.10 
2.40 
2.45 


Apr. 

1.70 

1.70 

1.75 

1.00 

l.SO 

1.40 

1.45  I 

1.40 

1.45 

1.80 

1.40 

1.45 

1.40 

1.40 

1.85 

i.ao 

1.40 
1.50 
1.80 
1.85 
1.70 

I.eo 


May.lJune.' July.  Ang.  Sept. 


1.80 
1.85 
l.TO 
1.65 
1.80 
2.80 

8.00 : 

aio  J 

8.15  I 

2.75 

2.70  ' 

2.60  j 

2.60  I 

2.80 

2.10  ' 

2.10 

2.10. 

2.00' 

2.10 

2.60  I 

2.50 

2.80 

8.10  ' 


4.80 
4.70 
4.00' 
4.50  ; 
4.60 
4.00  I 
4.60  I 
4.10' 
4.10 
4.15  I 
4.10 
8.50  I 
3.65' 
3.35  I 
3.25  ' 
8.15  I 
8.05  ' 
8.00  I 
8.00 
2.90  I 
2.90' 
8.00' 


2.80  I 
2.10 
1.90  I 
1.9U 
1.80  I 
1.60  I 
1.40  I 
1.40  { 
1.50  . 
1.60  I 
1.50  ' 

1.40 : 

1.30  I 
1.80  I 
1.30  ' 
1.25  I 
1.25 
1.25  . 
1.80  I 
1.30 
1.20 
1.00  I 
.95  I 


1.10 

i.a)  I 

1.00  ' 

•«l 

.80  , 

.80, 

.86  1 

.75 

.70 

.80  ' 

.60 

•»l 
.», 

.55 

.60  ! 
.50  , 

..50 ; 

.60  I 
.60  I 
.50  ' 
.50' 
.50  j 
.50 


.60 

.65 
0.70 

.70 

.70 

.80 

.90 

.90 

.90 

.95 

.90 

.90 

.95 

.95 

.95 
..CO' 
1.U5  ! 
1.10  I 
1.10 
1.10  I 
1.10, 
1.10  I 


I 
Oct.    Nov. 


1.30 
1.30 
1.80 
1.35 
1.40 
1.40 


2.30 
2.30 
2.30 
2.25 
2.20 
2.15 


1.40  U2.40 
1.40     3.00 


I I 


1.40 
1.40 
1.40 
1.30 
].£> 
l.£) 
1.25 
1.25 
1.25 
1.25 

i.a^ 

1.85 
1.35 

!.:« 

1.25 


3.70 
4.50 
3.40 
2.80 
2.00 
2.10 
1.50 
1.40 
1.30 
1.30 
1.20 
1.20 
1.30 
1.30 


Dec. 

1.30 
1.30 
1.80 
1.80 
1.80 
1.60 
a  1.80 
2.30 
2..W 
2.40 
1.80 
1.10 
1.10 
1.40 
1.60 
1.50 
1.80 
1.20 
1.10 
1.20 
1.25 
1.30 
1.40 


I 


a  Ice  gorged  November  15  to  20  and  December  15  to  19. 


Rating  table  for  Gallatin  Zliver  at  Logan,  Mont.,  from  January  1  to  December 

SI,  1903. 


hei^ 

Discharge.' 

hel^. 

Discharge. 

Gage 
,  height. 

1 

1 
Discharge. 

hel^^l 
Feet. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

,     Feet. 

Second-feet. 

Second-feet. 

0.1 

350 

1.3 

710 

,      2.5 

i,a50   , 

3.7 

3,380 

.2 

356 

1.4 

780 

i      2.6 

1,965     1 

3.8 

3,520 

.3 

363 

1.5 

860 

1      2.7 

2,080 

3.9 

3,670 

.4 

370 

1.6 

WS 

1      2.8 

2,200    ' 

4.0 

3,830 

.5 

382 

1.7 

1,025 

1      2.9 

2,320 

1      4.1 

3,970 

.6 

400 

1.8 

1,120 

3.0 

2,440    1 

4.2 

4, 125 

.7 

423    1 

1.9 

1,220 

3.1 

2,570 

1      4.3 

4,275 

.8 

450 

2.0 

1,315 

3.2 

2,700 

4.4 

4,430 

.9 

480 

2.1 

1,415 

3.3 

2,830 

1      4.5 

4,580 

1.0 

530 

2.2 

1,520 

3.4 

2,960 

'      4.6 

4,730 

1.1 

590 

2.3 

1,680 

3.5 

3,090 

1      4.7 

4,880 

i   '•' 

650 

2.4 

1,735 

3.6 

8,240 

!      4.8 

5,030 

1903  table  same  as  1902 
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Estimated  monthly  discharge  of  Ocdlatin  River  at  Logan^  Mont,  ^  for  1903. 
[Drainage  area,  1,805  aquare  miles.] 


Month. 


Discharge  in  aeoond-feet. 


January 

February 

March 

April 

May 

Jnne 

Jidy 

August 

September    ._. 

October 

November 

December 

The  year 


Maximnm. 


2,820 

1,520 

1,790 

1,220 

2,635 

5,030 

2,570 

650 

590 

780 

4,580 

1,735 


5,030 


Minimum. 


2,  J 


480 
530 
530 
710 
860 
,320 
500 


650 
590 


382 


Mean. 


824 

1,041 

788 

872 

1,515 

3,749 

1,181 

467 

468 

712 

1,527 

840 


1,165 


Total  in 
acre-feet. 


50,666 
57,814 
48,452 
51,888 
93, 154 
223,080 
72,616 
28,714 
27,848 
43,778 
90,862 
51,650 


840,622 


Bun-olf. 


0.456 
.577 
.436 
.483 
.839 

2.077 
.654 
.259 
.259 
.394 
.846 
.465 


.645 


0. 525 
.601 
.502 
.538 
.967 

2.318 
.754 
.299 
.289 
.454 
.944 
.536 


8,727 


WEST  GALLATIN  RIVER  NEAR  SALESVILLE,  MONT. 

The  Salesville  station,  which  has  been  maintained  for  a  number  of 
years,  was  established  near  Williams's  ranch,  about  16  miles  south- 
west of  Bozeman.  A  gage  rod  was  erected  in  July,  1895,  and  observa- 
tions were  begun  on  August  1  by  Ira  T.  Williams,  a  ranchman,  living 
about  600  feet  away.  The  gage  was  spiked  to  a  tree.  The  bench 
mark  consisted  of  a  6-inch  spike  driven  in  the  top  of  a  stump  5  feet 
north  of  the  gage  post.  It  was  6.71  feet  above  the  zero  of  the  gage,  as 
lowered  5  feet  from  the  original  position.  A  second  bench  mark  con- 
sisted of  a  6-inch  spike  driven  into  the  east  bridge  abutment.  This 
was  9.26  feet  above  the  zero  of  the  gage.  The  initial  point  for  sound- 
ings is  marked  on  the  guard  rail  over  the  center  of  the  left  pier.  The 
highway  bridge,  from  the  lower  side  of  which  discharge  measurements 
are  made,  is  not  at  right  angles  to  the  current.  At  flood  stages  the 
water  flows  behina  the  bridge  abutments  on  the  right  bank,  but  at 
other  times  is  confined  within  the  channel.  The  bed  of  the  stream  is 
<;om  posed  of  bowlders  and  is  not  liable  to  change.  The  velocity  is 
high,  rendering  discharge  measurements  somewhat  difficult.  The 
channel  is  nearly  straight,  with  slight  curves  both  above  and  below. 
The  West  Gallatin  canal,  carrying  about  125  second-feet  l>etween 
July  1  and  September  15,  is  taken  out  below  the  station.     The  Klein- 
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sehmidt  canal,  carrying  about  50  second-feet  between  July  1  and 
August  15,  and  one  or  two  smaller  ditches  are  taken  out  above  the 
station.  In  September,  1896,  a  wire  gage  was  placed  on  the  bridge, 
the  pulley  being  fastened  to  the  end  of  the  rod  opposite  the  0.15-foot 
mark.  The  distance  from  the  end  of  the  weight  to  the  index  marker 
is  15.60  feet.  On  October  15,  1903,  this  length  was  15.70  feet.  The 
two  gages  were  made  to  read  the  same.  Bench  mark  No.  1  for  the 
wire  gage  is  the  head  of  the  southwest  bolt  in  the  rim  of  the  southeast 
cylindrical  pier.  Its  elevatiou  is  13.70  feet  above  the  gage  datum. 
Bench  mark  No.  2,  established  May  22, 1900,  by  J.  S.  Baker,  is  a  large 
bowlder  set  firmly  in  the  ground  on  the  south  side  of  the  wagon  road, 
near  the  fence.  It  is  123  feet  east  of  the  center  of  the  southeast 
cylindrical  pier  and  is  at  an  elevation  of  13.69  feet  above  the  gage 
datum.    The  observer  is  Miss  Marguerite  Williams. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  West  OaUatin  Riryer  near  Salesmlle^  Mont,^  in  190,S, 


Date. 


January  3... 

April  18 

May  22 

June  18 

Jnne  26 

My  16 _ 

September  5. 
October  15., 


Hydrofrmpher. 


J.S.Baker 

F.  L.  Travenner 

J.H.Sloan 

do 


-do 
.do 
.do 
-do 


Omo 

height. 


Discharge. 


Feet. 

Second-feet. 

2.72 

875 

2.82 

405 

8.77 

929 

6.75 

5,006 

5.35 

3,068 

4.25 

1,604 

2.95 

474 

3.17 

448 

Mean  daily  gage  height,  in  feet,  of  West  OaUatin  River  near  Salesville,  Mont.. 

for  1903. 


Day. 


1.. 
I. 

%.. 
4.. 
5-. 
6.. 

8.. 

9.. 
ID.. 
II.. 
12.. 


Jan. 

Feb. 

Mar. 
2.65 

Apr.  May. 
2.80    8.10 

2.75 

2.65 

2.75 

2.65 

2.C5 

2.80    8.00 

2.75 

2.65 

2.65 

2.65    8.00 

2.70 

2.&5 

2.65 

2.65    3.10 

2.70 

2.65 

2.66 

2.66 

8.20 

2.70 

2.65 

2.66 

2.65 

8.20 

2.ao 

2.65 

8.00 

2.65  1  8.50 

2.ao 

2.65 

2.75 

2.70'  3.50 

2.G5 

2.70 

2.65 

2.05  1  8.50 

2.65 

2.  TO 

2.65 

2.86  1  3.40 

2.86 

2.70 

2.65 

2.85  ,  8..% 

2.60 

2.70 

265 

2.85 

8.70  1 

June. 

July. 

Aug. 

Sept. 

Oct. 
8.00 

Nov. 

_ 

8.ro 

5.80 

5.20 

4.20 

6.00 

5.10 

3.90 

3.00 

3.00 

6.80 

4.80 

8.90 

8.10 

3.00 

6.40  ;  4.80 

3.00 

8.20 

3.00 

6.50    4.80 

3.80 

2.C5 

3.20 

8.00 

6.50 

4.70 

3.80 

3.10 

8.00 

6.40 

4.70 

8.80 

2.95 

3.10 

8.00 

6.00 

4.60 

8.60 

2.92 

3.10 

3.00 

6.40 

4.50 

3.60 

3.20 

3.10 

3.00 

6.20 

4.40 

3.60 

3.10 

3.10 

3.05 

6.10 

4.40 

3.60 

3.10 

3.10 

3.05 

6.10 

4.50 

3.00 

3.10 

8.10 

2.90 

Dec. 

8.00 
8.00 
3.0) 
2.70 
2.70 
2.90 
2.£0 
2.80 
2.90 
2.80 
2.90 
2.90 
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Mean  daily  gage  height ^  in  feet,  of  West  Gallatin  River,  etc, — Contiiined. 


Day. 


Jan. 


13 

2.&5 

U 

2.65 

15 

2.65 

16 

2.a5 

17            .  .              ... 

2.65 

18 

2.70 

19 

2.70 

20 

2.75 

21 

2.75 

22 

2.75 

23 

24.. 

2.75 
2.75 

25 

2.75 

28 

2.65 

27 

2.65 

28 

2.65 

29 

2.60 

30 : 

31 

S.60 
St  00 

2.70 
2.70 
2.75 
2.80 
2.85 
2.95 
3.00 
3.10 
3.10 
2.80 
2.75 
2.65 
2.65 
2.65 
2.65 
2.65 


I 


2.60 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.65 
2.65 
2.65 
2.65 
2.65 
2.70 
2.75 
2.80 
2.80 
2.80 


Apr.  1  May. 

June. 
6.50 

July. 

Aug. 
3.50 

Sept. 

Oct. 

Nov. 

W. 

2.90 

4.00 

4.50 

3.10 

3.10 

2.90 

t.m 

2.90 

4.50 

6.85 

4.30 

3.50 

3.10 

3.10 

2.90 

2.80 

2.95 

4.90 

6.85 

4.20 

3.60 

3.10 

3.10 

3.00 

2.80 

2.90 

4.80 

6.50 

4.30 

3.40 

3.00 

3.10 

3.00 

2.m 

2.90     4.50 

6.50 

4.60 

3.40 

3.00 

3.10 

3.10 

2.80 

2.80     4.30 

6.20 

4.30 

(°) 

3.10 

3.10 

2.80 

2.  HO 

2.80  1  4.00 

6.20  1  4.30 

3.10 

3.10    2.  TO 

2.80 

2.80     3.90 

6.30     4.10 

3.10 

3.10     2.70 

2.80 

2.90 

3.70 

.5.90     4.00 

8.10 

3.10     2.70 

2.811 

3.00 

3.70 

5.F0     4.00 

>e.io 

3.10     2.80 

2.W) 

3.10 

3.70 

5.90     4.00 

3.10 

3.10     2.80 

2.8Q 

3.10 

.3.50 

5.30     4.00 

3.10    3.00 

2.80 

2.80 

3.30 

3.70 

5.30     4.00 

3.10     3.00 

2.90 

2.80 

3.50 

3.70 

5.40    4.00 

3.00    3.00 

2.90 

t,m 

3.30 

4.00 

5.40     4.00 

3.00    3.00 

2.96 

t.m 

3.20  ,  4.00 

5.40     3.90 

3.00  1  3.00    2.96 

2- HO 

3.10     4.20 

5.30     3.90 

8.10 

3.00  1  3.00 

2.80 

3.10 

4.50 

5.20    8.90 

8.10 

3.00 

3.00 

2.  HO 

5.10 

3.90  ' 

'  3.00 

2.  MO 

a  Gage  broken  from  August  18  to  September  7. 


Rating  table  for  West  Gallatin  River  near  Salesville^  Mont.,  from  Janucry  1  to 

December  31,  1903, 


Gage 
height. 

Discharge.  | 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

1                    1 
Discharge.  ' 

j 

hei^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.6 

360 

3.5 

660 

4.4 

1.710 

5.3 

3,000 

2.7 

370 

3.6 

730 

4.5 

1,850 

5.4 

3,150 

2.8 

390 

3.7 

810 

4.6 

1,990    ! 

5.5 

3,800 

2.9 

410 

3.8 

910 

.      4.7 

2,130 

5.6 

3,450 

3.0 

440 

3.9 

1,020 

4.8 

2,270 

5.7 

3,600 

3.1 

470    ! 

4.0 

1,150 

4.9 

2,410 

5.8 

8,750 

3.2 

510 

4.1 

1,290 

5.0 

.      2,550 

5.9 

3,900 

3.3 

550 

4.2 

1,430 

5.1 

2,700 

6.0 

4,050 

3.4 

600 

4.3 

1,570 

5.2 

2,850    ' 

Tangent  above  5  feet,  with  differences  of  150  per  tenth, 
below  lowest  and  0.15  foot  above  highest  measurement. 


Table  extended  0.1  foot 
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Estinuded  monthly  discharge  of  West  Gallatin  River  near  Salesville,  Mont.,  for 

1003. 


[Drainago  area,  800  square  mileB.] 


Month. 


January . . . 
February. . 

March 

April 

May 

June  - 

July 

August «  . 
September 
October  . . . 
November. 
December  _ 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


Minimnn.  <     Mean. 


380 
470 
440 
660 
700 
325 
850 
430 
510 
510 
470 
470 


360 
365 
360 
365 
440 
2,850 
1,020 
470 
415 
440 
370 
370 


369 

382 

370 

429 

1,066 

4,125 

1,635 

684 

456 

463 

422 

428 


Total  in 
acre-feet. 


22,689 
21,215 
22, 750 
25, 527 
65,546 
24,5,454 
100,532 
42,058 
27, 134 
28,469 
25,111 
26,317 


Second- 
feet  per 
square 
mile. 


Depth  in 
inches. 


The  year  . 


5,325 


360 


902       652,802 


0.429 

.444 

.430 

.499 

1.240 

4.800 

1.901 


795  ; 


.530 
.538 
.491 
.498 


0.494 

.462 

.496 

.556 

1.430 

5.350 

2.191 

.916 

.590 

.619 

.551 

.574 


1.050       14.229 


a  August  17  to  31  estimated. 
MIDDLE  CREEK  NEAR  BOZEMAN,   MONT. 

The  station,  established  on  Angust  3,  1805,  is  located  9  miles  south 
of  Bozeman,  one-eighth  of  a  mile  above  the  old  sawmill  dam,  and  1^ 
miles  above  the  mouth  of  the  canyon.  Discharge  measurements  are 
made  from  a  wire  cable  placed  across  the  stream  in  1898.  The  gage 
was  about  200  feet  below  the  cable  and  consisted  of  a  horizontal 
frame  supporting  a  wire  gage.  Bench  mark  No.  1  consisted  of  a 
spike  driven  horizontally  into  a  stump  5  feet  high  about  80  feet  east 
of  the  gage  rod.  The  middle  of  this  spike  was  at  an  elevation  of  7.03 
feet  above  gage  datum.  Bench  mark  No.  2  consisted  of  an  8-inch 
bridge  spike  driven  horizontally  into  a  charred  stump  about  25  feet 
northeast  of  the  gage,  with  an  elevation  of  3.58  feet.  Bench  mark 
Xo.  3  consisted  of  a  large  rock  93  feet  east  of  the  gage,  marked  '*  B.  M." 
in  black  paint,  and  4.84  feet  above  gage  datum.  The  initial  point  for 
soundings  is  on  the  left  bank.  The  water  moves  swiftly  on  one  side. 
The  left  bank  is  low  and  liable  to  overflow.  The  bed  of  the  stream 
is  of  gravel  and  is  liable  to  change.  Gage  heights  were  not  taken  in 
1897  and  1901,  owing  to  the  impossibility  of  securing  an  observer  at 
moderate  expense. 

A  new  gage  and  three  new  bench  marks  were  established  at  this 
station  on  May  8,  1902.     The  gage  is  located  50  feet  above  the  cable. 

IBR  9^—04 9 


130 


8TBEAM   MEASUREMENTS   IN   1903,  PABT   III. 


[KO.  99. 


The  length  of  the  wire  from  the  end  of  the  weight  to  the  marker  is 
14.76  feet.  Bench  mark  No.  1  is  the  top  of  a  bowlder  56  feet  south- 
east of  the  deadman  of  the  east  end  of  the  cable.  It  is  marked  in  red 
paint  "B.  M.,  U.  S.  G.  S.,  8.41."  Its  elevation  is  8.41  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  the  top  of  a  bowlder  68  feet 
southeast  of  the  deadman,  marked  in  red  paint  "B.  M.,  U.  S.  G.  S., 
9.26."  Its  elevation  is  9.26  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  3  is  a  large  bowlder  on  the  hillside  150  feet  northeast  of  the 
deadman,  marked  *'B.  M.,  XJ.  S.  G.  S.,  20.43."  Its  elevation  is  20.43 
.  feet  above  the  zero  of  the  gage.  The  relation  of  the  gage  zeros  has 
not  been  determined. 

During  1903  measurements  were  made  by  means  of  the  cable  and 
car,  although  the  car  was  out  of  repair.  Soundings  were  not  referred 
to  the  initial  point,  as  the  tag  wire  had  been  removed.  The  stream  is 
too  rough  to  afford  accurate  measurement  and  has  an  extremely  high 
velocity  at  flood  stages.     The  gage  heights  were  not  read  during  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Middle  Creek  near  Bozeman^  Mont.,  in  1903, 


Date. 


Hydrogrrapher. 


April  17 _ F.  L.  Travenner. 

May  21. G.  T.  Morris  .-.. 

June  3 C.  E.  Lamme 

JnnelS... J.H.Sloan 

June  28 do . . . 

JnlylT . do 

September  6 do 

October  14 _ do 


Ghure 

height. 


Feet. 
0.85 
1.28 
1.89 
1.70 
1.68 
1.64 
1.10 
1.10 


Diflcharge. 


Second-feet. 

27 

89 

503 

348 

326 

280 

60 

48 


MADISON  KIVER   (INCLUDING   CHERRY   CREEK)  NEAR  NORRIS,  MONT. 

This  station  is  located  at  the  ranch  of  the  observer,  Mrs.  S.  A.  Black, 
4  miles  below  the  Redbliiff  county  iron  bridge  over  the  Madison,  and 
about  H  miles  below  the  mouth  of  Cherry  Creek.  It  is  also  about  3 
miles  below  the  location  of  the  old  Redbluff  station,  described  in 
Bulletin  No.  131,  on  page  18.  It  was  established  May  2, 1897,  at  which 
time  the  one  at  Threeforks  was  discontinued.  The  vertical  gage  is 
fastened  to  a  post  set  firmly  in  the  bed  of  the  river  and  braced  with 
crosspieces  from  the  bank.  It  is  about  125  yards  west  of  the  observer's 
house.  Discharge  measurements  are  made  from  the  lower  side  of 
the  iron  bridge  above.  Cherry  Creek  is  measured  at  the  same  time, 
as  it  enters  between  the  gage  and  the  bridge.  The  initial  point  io\ 
soundings  is  at  the  left  abutment  of  the  bridge.     The  banks  are  high 
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and  do  not  overflow.  The  bed  of  the  stream  is  rocky  and  the  current 
is  quite  swift. 

The  channel  is  curved  both  above  and  l)elow  the  station,  but  the 
bridge  is  at  right  angles  to  the  current. 

The  bench  mark  established  June  6,  1901,  by  J.  S.  Baker,  is  the 
top  of  a  large  granite  bowlder  20  feet  south  of  the  gage  rod  and  8  feet 
east  of  the  river  bank.  There  is  a  spot  of  black  paint  on  the  top  of 
the  bowlder,  and  the  letters  ''  B.  M.  U.  S.  6.  S.  6.856."  The  elevation 
of  this  bench  mark  is  6.856  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

DiBcharge  mecigurements  of  Madison  River  near  Norris,  Mont.,  in  1903, 


Date. 


Aprill9 

May  23 

June  11 

June  26 

July  15 

September  4 . 
October  16  .. 


Hydrofcimpher. 


P.  L.  Travenner. 

,T.  H.  Sloan 

do 


.do 
.do 
.do 
.do 


height. 


Feet. 
1.46 
1.68 
2.90 
2.15 
1.68 
1.30 
1.35 


DincharKe. 

Second'feet. 
1,480 
2,206 
5,983 
3,793 
2,183 
1,806 
1,185 


Mean  daily  gage  height,  in  feet,  of  Madison  River  near  Norris,  Mont. ,  for  lOihi. 


D»7. 


JaxL. 


1. 

2_ 

3. 
4_ 
5. 

6- 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
Li. 
16. 
17. 
IS- 
IS. 

ao. 

21. 
S. 
28. 
24. 


Feb. 

Mar. 

Apr. 

May.  June. 

1 

July. 

(«) 

(«) 

l.SO 

1.30 

2.25 

2.10 

(«) 

(«) 

1.50 

1.50 

2.63 

1.95 

(«) 

(«) 

1.50 

1.50 

2.70 

1.90 

(«) 

(«) 

1.50 

1.50 

2.75 

1.83 

(«) 

(«) 

1.40 

1.50 

2.88 

1.90 

(«) 

(«) 

1.40 

1.50 

2.90 

1.88 

(«) 

(«) 

1.40 

1.55 

2.86 

1.80 

(«) 

(«) 

1.40 

1.58 

2.88 

1.80 

(«) 

(«) 

1.45 

1.60 

2.90 

1.75 

(«) 

(») 

1.50 

i.eo 

2.98 

1.65 

(«) 

(«) 

1.60 

1.60 

2.90 

1.00 

(«) 

(«) 

1.50 

1.00 

2.85 

1.00 

(«) 

(«) 

1.60 

1.62 

2.85 

1.60 

(«) 

(«) 

1.50 

1.75 

2.90 

1.00 

(«) 

(«) 

1.50 

l.flO 

2.90 

1.60 

(«) 

(«) 

1.50 

2.00 

2.90 

1.00 

(«) 

(«) 

1.60 

2.08 

2.80 

1.60 

(«) 

(«) 

1.50 

1.90 

2.70 

1.60 

(«) 

(«) 

1.40 

1.87 

2.60 

1.00 

(») 

(«) 

1.40 

1.76 

2.56 

1.55 

(«) 

(«) 

1.45 

1.70 

2.40 

1.50 

(«) 

(«) 

1.45 

1.70 

2.40 

1.50 

(«) 

(«) 

1.50 

1.70 

2.40 

1.50 

(«) 

(«) 

1.60 

1.63 

2.28 

1.50 

Aug. 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.35 
1.80 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 


Sept. 

Oct. 

1.30 

1.20 

1.30 

1.25 

1.30 

1.25 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.80 

1.30 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.30 

1.20 

1.80 

1.20 

1.30 

1.20 

1.80 

1.20 

1.30 

Nov. 


Dec. 


1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.80 

1.30 

1.30 

1.30 

1.80 

(«) 

1.30 

(«) 

1.30 

(«) 

1.30 

(«) 

1.80 

(«) 

1.30 

C) 

1.30 

(«) 

1.30 

(«) 

1.30 

(«) 

1.80 

(«> 

1.30 

(a) 

1.30 

(«) 

1.30 

(«) 

1.30 

(«) 

1.80 

(a) 

1.30 

(«) 

1.30 

(«) 

1.80 

(«) 

1.30 

(«) 

alee. 
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Mean  daily  gage  height,  in  feet,  of  Madison  River,  ^^c— Continued. 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

1.50 
1.45 
1.46 
1.45 
1.50 
1.50 

May. 

1.68 
1.60 
1.65 
1.70 
1.83 
1.98 
2.08 

June. 

2.20 
2.20 
2.10 
2.10 
2.10 
2.15 

July. 

1.50 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 

Aug. 

Sept. 

Oct. 

Nov. 

Etec. 

25 

(«) 
(«) 
(«) 
(«) 
(«) 

(«) 
(«) 

(«) 
(«) 
(«) 
(«) 
1.150 
1.50 
1.60 

1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1  fln 

1.30 

1  m 

(a) 
(a) 

26 

I.ao;  1.30 

1.30     1.30 
1.30  '   1.30 
1.30     1.30 
1.30     1.30 
1.30 

27 

(a) 

28 

29                

1.20  '  lao 

80 -• 

1.20 
1.80 

i.» 

(a) 

81 



oJce. 

Rating  table  for  Madison  River  near  Norris,  Mont,,  front  January  1  to  Decemifer 

31,  1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Discharge. 

1 

Gage 

height. 

Feet. 

Dfacharg«. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet.^ 

Second-feet. 

1.2 

1,050 

1.7 

2,300 

2.2 

8,820 

2.7 

5,370 

1.8 

1,220 

1.8 

2,600     ! 

2.8 

4,130 

2.8 

5,680     1 

1.4 

1,440 

1.9 

2,900 

2.4 

4,440 

2.9 

5,d90 

1.5 

1,700 

2.0 

3,200 

2.5 

4,750 

1      8.0 

6,300 

1.6 

2,000 

2.1 

3,510 

2.6 

5,060 

Table  extended  one-tenth  foot  above  and  below  extreme  measnrements  made 
during  1908. 

Estimated  monthly  discharge  of  Madison  River  near  Norris,  Mont,,  for  19(fJ, 
[Drainage  area,  2,086  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.  1     Mean. 


Run-off. 


Total  In 
acre- feet. 


Second- 
feet  per      Depth  in 
square         incheei. 
mile. 


January  « | i      1,300 

February  « ' '      1 ,  300 


March  «  _ . . 

April 

May 

June 

July 

August  .  . 
September 
October . . . 
November 


I 


1,700 
3,355 
6,145 
3,510 
1,440 
1,220 
1,220 
1,220 


1,440 
1,700 
3,510 
1,700 
1.050 
1,050 
1,050 
1,220 


1,300 
1,622 
2,281 
5,065 
2,141 
1,258 
1,095 
1,209 
1,220 


Decembero .  I 1,200 


J_ 


79,934 

72, 198 

79,934 

96,516 

140,253  ' 

301,389 

131,645  I 

77,351 

65,157 

74,338 

72,595 

73,785 


The  year | ' ...|     1,749 


1,265,095 


0.624 

.624 

.624 

.778 

1.090 

2.430 

1.030 

.603 

.525 

.580 

.585 

.576 


.839 


0.714 

.650 

.714 

.869 

1.260 

2.710 

1.190 

.693 

.586 

.670 

.646 

.667 


11.969 


a  Estimated. 


HOTT.] 


MISSOURI   RIVER   DRAINAGE   BAfllK. 


133 


JEFFERSON   RIVER  NEAR  SAPPINGTON,  MONT. 

• 

This  station  was  established  November  13,  1894,  by  A.  P.  Davis. 
It  is  located  300  feet  above  the  railroad  bridge,  1  mile  north  of  the 
railroad  station  at  Sappington,  and  7  miles  above  Willow  Creek.  The 
chain  gage  is  fastened  to  the  gnard  rail  on  the  upstream  side  of  the 
sooth  span  of  the  Northern  Pacific  Railway  bridge.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  16.35  feet.  It  is  read 
twice  each  day  by  John  Fraser.  Discharge  measurements  are  made  by  • 
means  of  a  cable,  car,  and  tagged  wire  about  300  feet  above  the  rail- 
road bridge  to  which  the  gage  is  attached.  The  initial  point  for 
soundings  has  been  taken  as  the  cable  support  on  either  bank.  The 
channel  is  straight  for  600  feet  above  and  300  feet  below  the  station. 
The  cnrrent  velocity  is  swift.  Both  banks  are  composed  of  clay  and 
are  covered  with  willows  and  underbrush.  The  right  bank  may  over- 
flow at  extreme  high  water.  The  bed  of  the  stream  is  composed  of 
rocks  and  gravel  and  there  is  but  one  channel.  On  November  3, 
1897,  the  gage  rod  was  lowered  0.8  foot.  The  subsequent  years  were 
adjusted  to  the  new  datum,  but  the  remainder  of  1897  was  corrected  to 
agree  with  the  old  datum. 

Bench  mark  No.  1  consists  of  a  6-inch  wire  nail  driven  horizontally 
in  the  east  side  of  the  blocking  which  forms  the  south  abutment  of 
the  railroad  bridge  and  is  12.90  feet  above  gage  datum.  Bench  mark 
No.  2  is  a  6-inch  wire  nail  in  a  telegraph  pole  about  30  feet  south 
and  east  of  the  south  abutment  of  the  bridge  and  is  at  an  elevation 
of  9.93  feet  above  gage  datum.  Bench  mark  No.  3  is  the  head  of  the 
northwest  bolt  fastening  the  switch  standard  to  the  cross-tie  30  feet 
east  of  the  bridge;  its  elevation  is  17.70  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  mecumrements  of  Jefferson  River  near  Sappington,  Mont,,  in  1903, 


Date. 


Hydrographer. 


April  17 '  W.  B.  Freeman 

May  2 '  F.  M.  Brown  .. 

May  27 W.  B.  Freeman 

June  7 J.  H.  Sloan 

June  22 _ do 

July  10- I  G.  T.  Morris  ... 

jTily24 --    J.  H.  Sloan 

AngnBt24  ._ do 

October  4 do 


I 


Gaffe 


Feet. 
2.72 
8.41 
8.46 
6.40 
4.68 
3.60 
2.50 
1.45 
1.90 


Discharge. 


Second-feet. 
1,998 
3,060 
3,051 
9,755 
5,968 
3,436 
1,874 
535 
779 
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Mean  daily  gage  height,  in  feet,  of  Jejferaon  River  near  Sappington,  Mont,,  far 

190S. 


Day. 


1. 
2. 
3. 
4. 

•5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
16- 
16. 
17. 
18. 
19. 
20. 
21. 


24. 
25. 
26. 
27. 

28. 
29. 
30. 
81. 


Jan. 

2.40 
2.40 
2.40 
2.40 
2.45 
2.60 
2.60 
2.50 
2.50 
2.60 
2^^  50 
2.50 
2.60 
2.65 
2.75 
2.90 
3.20 
2.60 
2.45 
2.30 
2.30 
2.30 
2.30 
2.:« 
2.30 
2.90 
2.80 
2.75 
2.70 
2.95 
3.00 


Feb. 


3.00 
3.00 
3.45 
3.90 
3.90 
3.80 
3.70 
3.70 
3.70 
3.65 
3.60 
3.60 
3.45 
8.25 
3.55 
3.60 
3.20 
3.20 
2.95 
2.80 
2.75 
2.70 
2.70 
2.60 
2.60 
2.70 
2.70 
2.70 


Mar. 

Apr. 

2.70 

2.60 

2.70 

2.60 

2.80 

3.60 

2.80 

2.65 

2.75 

2.70 

2.70 

2.70 

2.70 

.2.60 

2.76 

2.60 

2,86 

2.60 

2.90 

2.65 

2.90 

2.85 

2.85 

2.90 

2.70 

2.90 

2.60 

2.90 

2.60 

2.90 

2.60 

2.90 

2.60 

2.80 

2.60 

2.80 

2.60 

2.95 

2.60 

3.00 

2.60 

3.15 

2.60 

3.25 

2.65 

3.35 

2.60 

3.45 

2.55 

3.60 

2.55 

3.65 

2.  .50 

3.85 

2.60 

3.90 

2.50 

3.90 

2.60 

3.85 

2.60 

May. 


June. 


3.80 
3.55 
8.50 
3.45 
3.60 
3.60 
3.60 
3.65 
a60 
3.60 
3.60 
8.60 
8.55 
8.60 
8.75 
4.15 
4.60 
4.40 
4.25 
4.15 
3.95 
3.85 
3.70 
3.60 
3.55 
3.60 
3.40 
3.45 
3.60 
3.55 
3.65 


3.90 
4.45 
5.00 
5.65 
6.10 
6.30 


July.  Aug. 


3.90 
3.75 
3.50 
3.80 
8.40 
3.45 


6.40     8.S0 
6.80  I  8.50 
8.66 
8.55 
8.35 


6.20 
6.10 
6.10 
6.05 
5.95 
5.85 
5.80 
5.75 
5.65 
5.45 
5.85 
5.10 
4.75 
4.70 
4.70 
4.70 
4.65 
4.45 
4.15 
4.05 
3.90 
3.90 


3.16 
2.96 
2.75 
2.65 
2.70 
2.70 
2.70 
2,70 
2.60 
2.60 
2.60 
2.60 
2.50 
2.45 
2.80 
2.30 
2.30 
2.30 
2.30 


2.20 
2.20 
2.30 
2.30 
2.20 
2.10 
2.10 
2.05 
2.00 
2.00 
2.00 
1.95 
1.96 
1.80 
1.66 
1.60 
1.60 
1.60 
1.56 
1.60 
1.50 
1.50 
1.50 
1.60 
1.50 
1.50 
1.50 
1.60 
1.60 
1.60 
1.60 


Sept.'  Oct. 

I 


1.60 
1.50 
1.60 
1.60 
1.50 
1.55 
1.60 
1.60 
1.60 
1.60 
1.60 
1.65 
1.76 
1.85 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.96 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


1.90 
1.90 
1.90 
1.90 
1.96 
2.00 
2.00 
2.06 
2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.20 
2.20 
2.10 
2.10 
2.16 
2.20 
2.20 
2.9) 
2.20 
2.20 
2.10 


Nov. 


2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.30 
2.30 
2.30 
2.35 
2.40 
2.40 
2.40 
2.40 
2.45 
2.60 
2.60 
2.66 
«3.25 
4.46 
4.66 
4.70 
4.70 
4.80 
4.80 
4.90 
4.90 
4.90 
4.95 
4.70 


I>oc. 


4.50 
3.8r> 
3.15 
2.55 
2.15 
2.50 
2.50 
2.45 
2.40 
2.40 
2.40 
2.40 
2.40 
2.50 
2.70 
2.90 
3.15 
3.15 
2.90 
2.85 
8.25 
3.40 
3.25 
3.15 
3.10 
2.95 
4.66 

4.:«) 

4.10 
3.90 
3.95 


a  Gage  heights  from  Noveml^er  19  to  December  31  were  increased  by  ice  gorges  below. 

Rating  table  for  Jefferson  River  near  Sappingtmi,  Mont.,  from  January  1  to 

December  31, 1903, 


Gage 
height. 


Feet. 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 


Discharge. 

Gage 
height. 

Second-feet. 

'     Feet. 

•   570 

2.2 

640 

2.3 

730 

2.4 

830 

2.5 

940 

2.6 

1,060 

2.7 

1,190 

1      2.8 

[ 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet, 

Second-feet. 

1,330 

2.9 

2,320 

8.6 

8,410 

1,470 

3.0 

2,470 

8.7 

8,600 

1,610 

3.1 

2,620 

3.8 

8,800 

1,750 

3.2 

2,770 

4.0 

4,250 

1,890 

3.3 

2,920 

2,030 

8.4 

8,070 

2,170 

3.5 

8,280 

Tangent  above  4  feet,  with  differences  of  230  per  tenth. 
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Estimated  monthly  discharge  of  Jefferwn  River  near  Sappitigton^  Mont,,  for  19(h1, 
[Drainage  area,  8,9M  square  mllee.] 


Month. 


Discharge  in  second-feet. 


Runoff. 


January 

February  _. 

March 

April 

May. 

June - . 

July 

August 

September  . 

October 

November  « 
De<»mber«- 


Maximnm.    MlntTnnn^ 


I 


2.470 
4,020 
2,820 
4,020 
5,630 
9,770 
4,020 
1,470 
1,060 
1,330 
6,435 
5,515 


1,330 

1,890 

1,750 

1,890 

3,070  i 

4,020 

1,470 

570 

570 

940 

1,190 

1,260 


Mean. 

1,797 
2,848 
1,974 
2,561 
3,654 
7,117 
2,412 
859 


1,202  i 
3,204  I 

2,712  ; 


Total  in 
acre-feet. 


110,493 

158,169 

121,376 

152,390 

224,675 

423,491 

148,308 

52,817 

49,269 

73,908 

190,651 

166,754 


Seoond-f  eet 
per  sauare 


0.20  ' 
.32 
.22 
.28 
.41 
.79 
.27 
.10 
.09 
.13 


The  year. 


^Discharge  as  estimated 
raised  by  ice  gorges  below 


9,770  , 

is  too  high, 
gage. 


570  I      2,597    1,872,301 


T 


.30 
.29 


Depth  in 
inches. 


0.22 
.33 
.25 
.31 
.47 
.88 
.31 
.12 
.10 
.15 
.40 
.35 


3.89 


I 


I 


Gage  heights  from  November  19  to  December  81  wore 


Miscellaneoiut  mecuntrements  in  the  Missouri  River  drainage  basin  in  1903. 


Date. 


Stream. 


Locality. 


Jnly2 

August  22. 


Battle  Creek- 
Strater  ditch 


I 


Dis- 
charge. 


June  25. |  Bear  Butte  Creek. 

I 

July  3 Beaver  Creek 

Do I  Bolan  ditch 


JunelO BozElder 

June  15 --'  Cascade  Creek_ 

June  26 ,  Elk  Creek 

Julyl _.'  FaUBiver 


August  27 '  Rapid  Creek 

Augnst  20 Lockhartditch 


Hermosa,  S.  Dak 

Battle  Creek  basin 

In  canyon  above  Sturgis, 
S.  Dak. 

Buffalo  Gap. 

Beaver    Creek     drainage 
basin. 

Below  railroad  bridge 

Cascade  Springs  - _ . 

6  miles  below  Piedmont 

Hot  Springs,  S.  Dak.,  be- 
low power  house. 

Mystic,  S.  Dak 

Rapid  Creek  Valley 


Do I  Hawthorne  ditch  . . . 

Do Rapid  Valley  ditch  . 

Do '  South  ditch 

Do !  Cyclone  ditch 


Sec-feet, 
10.2 

1.3 
14.2 

11.6 
12.6 

48.0 
28.4 
17.5 
34.9 

39.4 

2.3 

6.0 

26.0 

14.9 

2.8 
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Miacellaiieoxis  meamirements  in  the  Missouri  River,  etc, — Continned. 


Date. 


Stroam. 


Locality. 


Dis- 
chargee. 


May  13 

May  12 

May  13 ' do 

August  13 do 

October  38 do 


August  13 Belle     Fourqjie 

canal. 


Red  Water Bridge  above  Crow  Creek. . 

Red  Water  ditch Red  Water  Valley  at  head_ . 

...   do 

do 

Bridge  east  of  Belle  Fourche 

power  I do 


October  28 
May  13.... 
May  12.... 
August  14  _ 

Do-... 
August  15  _ 

Do-... 
August  14. 
August  29. 
August  15. 

Do.... 


do Red  Water  Valley. 

do I do 

False  Bottom  Creek ' do 

Walter  &  McVey  ditch  . .  [  Spearfish  Valley . . . 

Cook  &  Bums  ditch ' do 

Smith  ditch ' do 

Walter  &Schuler  ditch.. I do 

Cook  ditch -J do 

do _-l do 

Eckles  ditch do 

Evans  ditch ' do 


August  29 ' do 


-do 


Do 

Do_ 

Do. 

Do 

August  26... 

June  9  - 

November  2 . 

Do 


Concord  ditch  .  _  - _ . ' do 

Tindleys  ditch .  _ ' do 

Spring  Branch  ditch do 

Brown  ditch ' . . .    .do 

Spring  Creek .J  Hill  City,  S.  Dak__. 


_do 
.do 
.do 


Waugh  ranch 

Sink  Hole  (above) . 
Sink  Hole  (below) . 


Sec.'feet, 
80.6 
40.5 
43.3 
37.6 
16.0 
9.8 

34.3 

72.7 

7.4 

7.7 

11.0 

3.2 

2.4 

20.2 

27.8 

4.2 

12.8 

23.2 

8.9 

4.4 

6.6 

6.4 

7.5 

32.6 

8.8 

5.9 


Mecumrernents  on  Crow  Creek  and  Tongue  River, 


Date. 


Hydrograplier.       |  Stream. 


Mayl.. 
May  25. 


May  28-.-. 

Do 

August  30 

August  — 

September  26_-. 


F.  M.  Brown Crow  Creek  . . 

C.T.Prall- -    Harlem  ditch. 

W.  B.  Freeman  . .  I  Crow  Creek  . . 

do do 

J.  H.  Sloan Crow  Creek  . . 

R.  G.  Schnitger .  _    Tongue  River 

J.  H.  Sloan Crow  Creek  . . 

I 


Locality. 


Radersburg 

12  miles  east  of 
Chinook. 

Radersburg 

do 

do.. 

P.  K.  cabins 

Radersburg 


Dis- 
charge. 


Sec.'feet. 
21 
86 

100 

106 
13 

142 
26 
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Date 


Jnne  17 


HydroflTi^pher. 


Difl- 
charg«. 


R.G.Schnitger. 


June  20 do 

June  22 do 

June  25 do 

July  9 do 

Do .-do 

August  9.  _ do 

Do _ do 


Sec-feet. 
6.6 
20.8 
16.1 
27.4 
87.2 
14.5 
12.6 
12.7 


Ktreain. 


Meyers  ditch. 
Coffeen  ditch. 
Little  Piney  Creek." 
Piney  Divide  ditch. 

Do. 
Coffeen  ditch. 

Do. 
Piney  Divide  ditch. 


a  Liittle  Piney  Creek  exnptieti  Into  Piney  a  short  distance  below  gaging  station. 
PliATTE  RIVER  ORAINAGE  BA8IK. 

Platte  River,  one  of  the  largest  tributarieH  of  the  Missouri,  is  formed 
by  the  junction  of  North  Platte  and  South  Platte  rivers  in  Lincoln 
County,  Nebr.,  and  flows  east  into  Missouri  River  18  miles  south  of 
Omaha,  Nebr.  The  principal  tributaries  of  the  Platte  in  Nebraska 
are  Elkhorn  and  Loup  rivers.  Elkhom  River  rises  in  the  northern 
part  of  Nebraska  and  flows  southeast  into  the  Platte  about  35  miles 
above  its  mouth.  North  Loup,  Middle  Loup,  and  South  Loup  rivers, 
with  their  tributaries,  drain  north-central  Nebraska  and  join  Platte 
River  near  Columbus,  Nebr. 

North  Platte  River  rises  in  northern  Colorado,  flows  north  into 
Wyoming,  and  then  east  into  Nebraska.  Sweetwater  and  Laramie 
rivers  are  its  principal  tributaries.  The  Sweetwater  joins  it  from 
the  west  in  south-central  Wyoming.  Laramie  River  rises  in  the 
northern  part  of  Colorado  and  flows  north  into  the  North  Platte  in 
eastern  Wyoming.  The  Little  Laramie  is  a  small  tributary  of  Laramie 
River  in  southern  Wyoming. 

South  Platte  River  rises  in  central  Colorado,  flows  north,  then  east 
to  its  junction  with  North  Platte  River.  Its  tributaries  are  mostly 
small  creeks.  Big  Thompson  Creek  joins  it  8  miles  south  of  Greeley, 
Colo.  St.  Vrain  Creek  joins  it  about  15  miles  south  of  Greeley.  Clear 
Creek  joins  it  about  3  miles  north  of  Denver,  and  Bear  Creek  8  miles 
south  of  Denver. 

The  following  list  includes  the  stations  in  the  Platte  River  drainage 
basin: 

Platte  River  at  Sonthbend,  Nebr. 
Elkhom  River  near  Arlington,  Nebr. 
Elkhom  River  at  Norfolk,  Nebr. 
Loup  River  at  Coltimbns,-  Nebr. 
North  Lonp  River  near  St.  Paul,  Nebr. 
Middle  Lonp  River  near  St.  Panl,  Nebr. 
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Platte  River  near  Colnmbos,  Nebr. 

Platte  River  near  Lexington,  Nebr. 

North  Platte  River  at  North  Platte,  Nebr. 

North  Platte  River  at  Bridgeport,  Nebr. 

North  Platte  River  near  Mitchell,  Nebr. 

North  Platte  River  at  Guernsey,  Wyo. 

Laramie  River  at  Uva,  Wyo. 

Little  Laramie  River  at  Haley's  ranch,  near  Laramie,  Wyo. 

Little  Laramie  River  near  Hatton,  Wyo. 

Sweetwater  River  at  Devils  Gate,  near  Splitrock,  Wyo 

North  Platte  River  at  Saratoga,  Wyo. 

South  Platte  River  at  Bigspring,  Nebr. 

South  Platte  River  near  Julesburg,  CJolo. 

Middle  Crow  Creek  near  Hecla,  Wyo. 

South  Platte  River  at  Kersey,  Colo. 

Cache  la  Poudre  River  near  Greeley,  Colo. 

Big  Thompson  Creek  near  Arkins,  Colo. 

Handy  ditch  near  Arkins,  Colo. 

St.  Vrain  Creek  near  Lyons,  Colo. 

Supply  ditch  at  Lyons,  Colo. 

Clear  Creek  at  Forkscreek,  Colo. 

South  Platte  River  at  Denver,  Colo. 

South  Platte  River  at  South  Platte,  Colo. 

PLATTE   RIVER  AT  SOUTHBEND,  NEBR. 

A  temporary  gage  was  established  at  this  point  March  25,  1903,  by 
J.  C.  Stevens.  A  permanent  gage  was  established  April  21,  1903.  It 
is  located  in  the  NE.  i  sec.  13,  T.  12  N.,  R.  10  E.  It  is  one-fourth 
mile  north  of  the  Burlington  and  Missouri  River  Railroad  station 
at  Southbend,  Nebr.  The  gaging  section  is  1  mile  above  the  Chi- 
cago, Rock  Island  and  Pacific  Railroad  bridge.  The  gage  is  an 
inclined  yellow-pine  rod  set  at  an  angle  of  30°  26'  to  the  horizontal 
and  graduated  to  read  directly  to  vertical  half  tenths.  The  rod  is 
bolted  at  the  water's  edge  to  a  large  flat  stone  embedded  in  the  bank. 
The  upper  end  is  fastened  to  the  roots  of  a  large  elm  tree  by  lag 
sci-ews.  During  1903  the  observer  was  Mannie  Bunker.  It  was 
expected  to  make  discharge  measurements  from  a  footbridge,  which, 
at  the  time  of  establishing  the  station,  needed  repairing.  As  these 
repairs  have  not  been  made,  and  as  there  is  no  other  inexpensive 
means  of  making  measurements,  the  station  was  discontinued  Sep- 
tember 30, 1903.  Discharge  measurements  can  be  made  from  the  Bur- 
lington and  Missouri  River  Railroad  bridge  10  miles  upstream  from 
the  gage  by  adding  the  discharges  of  Salt,  Wahoo,  and  Clear  creeks, 
which  empty  into  the  river  between  the  gage  and  the  bridge.  The 
channel  is  straight  for  1,000  feet  above  and  below  the  station.  The 
water  is  never  sluggish.  The  right  bank  is  low  and  sandy  and  is  not 
liable  to  overflow.  The  left  bank  is  a  rocky  bluff,  over  100  feet  high 
and  covered  with  timber.  The  bed  is  composed  of  shifting  sand  and 
gravel,  free  from  vegetation.  There  is  one  channel  at  high  stages 
and  from  three  to  ten  channels  at  low  stages.     Bench  mark  No.  1  is 
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a  ^)  by  6  by  24  inch  stone  set  on  end  in  the  ground  at  a  point  just 
inside  of  the  fence  on  the  east  side  of  the  road  leading  to  the  bridge. 
It  is  130  feet  south  of  the  south  end  of  the  bridge,  20  feet  north  of  a 
ehinip  of  six  willow  trees,  and  39  feet  west  of  the  second  telephone  pole 
south  of  the  bridge,  in  the  pasture  to  the  east  of  the  road.  Its  eleva- 
tion is  7.59  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the 
sill  of  the  north  window  of  the  Burlington  and  Missouri  River  Rail- 
road station.  Its  elevation  is  10.47  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  3  is  the  southeast  comer  of  the  southeast  comer 
stone  of  the  masonry  abutment  at  the  north  end  of  the  old  bridge, 
lis  elevation  is  13.78  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

The  following  measurements  were  made  by  J.  C.  Stevens  in  1903: 

May  5:  Gage  height,  3.80  feet;  discharge,  18,178  second-feet. 

^r  August  31:  Oage  height,  4.90  feet;  discharge,  38.846  second-feet. 

^September  14:  Gage  height,  2.80  feet;  discharge,  11.986  second-feet. 

Mean  daily  grtge  height,  in  feet,  of  Platte  River  at  Southbend,  \ebr.,for  VJOS, 


Day.                                  I  Mar.  Apr. 

1 '  3.15 

* 3.05 

3 ' i  3.00 

4 ' '  2.10 

5 2.10 

6 ! 2.fl0 

7 2.70 

^ 2.55 

9 1 2.i50 

10 2.50 

II 2.50 

12 ' ■  2.62 

13 ' 2.75 

14 ,  2.80 

15 ,  2.45 

16 ' 2.50 

IT !  2.55 

IS ,  2.55 

» ' 2.55 

» 1 1  2.55 

21 1  2.60 

ffi ' I  2.00 

a..... ]  2.66 

34 1 2.70 

5 3.55  I  2.60 

as I      3.65  2.35 

Ti I      a65  [  2.35 

!&« I      3.16  '  2.46 

» i      3.26  2.95 

30 1      3.15  i  3.50 

31 !      3.45   


May. 


8.40 
3.25 
3.25 
3.45 
3.  HO 
8.65 
3.35 
8.25 
3.15 
3.15 
3.85 
4.70 
4.65 
4.45 
4.15 
4.10 
3.40 
8.15 
8.40 
3.60 
3.00 
3.05 
4.05 
4.00 
4.50 
5.40 
5.15 
5.40 
5.60 
6.55 
6.60 


Jane,  i  July.  '  Anic- 


6.60 
5.95 
5.70 
5.20 
4.70 
4.46 
3.80 
3.65 
3.50 
8.20 
8.06 
2.85 
2.70 
2.66 
2.35 
2.25 
2.00 
2.06 
2.36 
2.20 
2.55 
3.00 
3.25 
2.95 
3.30 
3.00 
3.75 
3.65 
3.60 
8.60  j 


I 


8.15  ' 
2.90  ' 
2.85  I 
3.05 
5.00  I 
4.40  ! 
4.00 
3.65  ' 
3.15 
2.65  I 
2.75 
2.56  I 
2.35. 
2.25 
2.15 
2.15, 
3.05 
8.66 
8.70  I 
8.45  j 
2.26  I 
2.90  I 
2.45  I 
2.85 
1.70 
1.85  I 
1.25  I 
1.25  I 
1.95  ' 
1.75 
2.60 


2.66 

5.60 
4.65 
4.25: 
8.85  I 
3.45  ' 
3.25  I 
2.90  I 

2.45  I 
2.25 
1.95  , 
2.U) 
1.95 
4.00  I 
3.00 
8.00  I 
8.L5  , 
2.75 
2.50 
2.20 
2.20 
1.90 
1.80 
1.70 
1.45 
1.75  I 
2.80  I 
6.65  I 

5.46  I 
5.16  ' 
4.90  ; 


Sept. 

4.50 
4.15 
3.20 
2.90 
2.80 
2.06 
1.85 
1.70 
2.00 
1.95 
1.85 
1.96 
2.00 
2.80 
2.55 
2.75 
2.90 
2.45 
1.90 
1.80 
1.60 
1.40 
1.36 
1.15 
1.05 
1.06 
1.05 
.96 
.90 
.90 


« Consists  of  gaffings  of  Platte  River  and  Salt,  Wahoo,  and  Clear  creelcs  10  miles  above  South- 
bend,   b  Station  discontinued. 
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ELKHORN  RIVER  NEAR  ARLINGTON,  NEBR. 

This  station  was  established  April  28,  1899,  by  Glenn  E.  Smith.  It 
is  located  at  the  highway  bridge  1  mile  south  of  Arlington.  Tho 
Northwestern  Railroad  bridge  is  just  above  the  station.  The  original 
gage  rod  was  fastened  to  cross- ties  solidly  embedded  in  the  river 
bank.  It  consisted  of  a  new  oak  stake  3  inches  by  4  inches  and  12 
feet  long,  located  200  feet  downstream  from  the  bridge,  on  the  west 
bank.  This  rod  was  washed  out  May  10,  1899,  and  on  May  29  a  new 
gage,  consisting  of  a  2  by  6  inch  oak  rod  16  feet  long,  was  set  on  the 
same  bank  25  feet  farther  upstream.  The  gage  datum  was  not 
changed.  High-water  gage  heights  are  determined  by  measuring 
down  from  a  point  on  the  bridge.  During  1903  the  observer  has 
been  Mike  Hammang.  Discharge  measurements  are  made  from  the 
upstream  side  of  the  single  span  highway  bridge.  This  bridge  is 
oblique  to  the  direction  of  the  current.  The  upstream  hand  rail  of 
the  bridge  is  marked  at  intervals  of  10  feet,  and  the  initial  point  for 
soundings  is  the  zero  mark  on  the  hand  rail.  The  channel  is  straight 
for  500  feet  above  and  for  300  feet  below  the  station.  When  the  rail- 
road bridge  was  rebuilt  in  1902  piles  were  left  in  the  river  bed  at  the 
bridge,  which  caused  drift  to  collect  at  this  point.  This  caused  the 
channel  at  the  highway  bridge  to  scour,  and  the  present  irregular 
section  causes  eddies  on  both  sides  of  the  river  for  one-third  of  its 
width.  The  channel  is  180  feet  wide  at  ordinary  stages,  width  of  piers 
being  deducted.  Both  banks  are  high  and  wooded,  but  overflow  at 
high  water.  The  velocity  is  rapid  and  poorly  distributed.  The  bed  is 
composed  of  sand  and  silt  and  is  changeable.  Bench  mark  No.  1  is  a 
large  spike  driven  in  a  piling  25  feet  upstream  from  the  gage.  Its  ele- 
vation is  6.36  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a 
large  spike  driven  in  a  piling  20  feet  back  and  15  feet  downstream  from 
the  gage.  Its  elevation  is  9. 12  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  3  is  a  vertical  spike  driven  into  a  small  leaning  tree  30  feet 
downstream  from  the  gage.  Its  elevation  is  7.43  feet  above  the  zero 
of  the  gage.     This  station  was  discontinued  November  21,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 
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DtKharge  measurements  of  Elhhom  River  near  Arlington^  Nebr,,  in  190S, 


Date. 


ApritlO... 

Mayl5 

Do-... 

Junes 

Jtme22  ... 

JnlylD 

August  29. 


Hydroirrapfaer. 


C.  Stevens. 

--do 

..do 

..do  ..     ... 

..do 

..do 

.-do 


September  16. I  E.  C.  Murphy. 


Oatre 
leignt. 


heiKl 


Discharge. 


Ftet. 

Second-feet. 

4.40 

2,120 

7.43 

4,526 

7.29 

4,134 

10.30 

8,431 

5.40 

2,136 

4.65 

2,093 

10.65 

8,658 

7.70 

4,843 

Mean  daily  gage  height,  in  feet,  of  Elkhorn  River  near  Arlington,  Nehr.,for  1903, 


8.. 
9.. 
10.. 

11.. 
12.. 


14.. 
15.. 

16.. 
17-. 
18.. 
19.. 


28.. 
3.. 

5.. 
«-. 

28.. 
29-. 


Day. 


Mar. 


Apr.   I  May.     June.     July.      Auk-      Sept. 


7.53 
7.16 
7.02 
6.98 
6.86 
6.72 
6.68 


6.U 
5.87 
5.70 
5.48 
6.:06 
5.08 
4.87 
4.71 
4.60 
4.40 
4.88 
4.40 
4.60 
4.87 
4.10 
8.91 
3.76 
3.60 
8.45 
3.87 

asi 

3.30 
8.18 
8.12 
8.06 
2.92 
2.80 
2.82 
2.88 
3.13 


10.26 
10.40 
10.83 
10.05 
9.76 
9.47 
9.87 
9.26 
9.17 
9.06 
8.64 
8.15  i 
7.84  I 
7.48  I 

7.ai  I 

6.38 

5.84 

5.50 

5.83 

5.20 

5.19  I 

5.40  ' 

5.17  I 

6.43  I 

5.97 

5.68 

5.40 

5.22 

5.06 

4.87 


4.74  1 

4.48  I 

4.23  I 

5.39 

7.29 

7.82  I 

7.91  I 

7.07  i 

6.25  I 

5.85  I 

5.60  ' 

5.33  I 

5.12 

4.98 

4.64 

4.80 

6.46 

7.81 

6.98 

6.61 

6.55 

4.86 

4.36 

4.06 

8.80 

8.56 

3.38 

3.22 

3.25 

3.24 

3.16 


8.36 
4.16 
5.54 

7.87 
8.40 
8.10 
7.87 
6.84 
6.74 
6.28 
4.90 
4.68 
4.94 
4.87 
6.05 
4.65 
4.68 
4.72 
4.80 
4.54 
4.47 
4.80 
4.00 
8.?i 
3.72 


I 


9.66 
10.42 
10.65 
10.63 
10.2JJ 


Oct.    I  Nov. 


r 


9.93 
9.80 
8.18 
7.50 
6.98 
6.62 
6.96 
5.42 
5.10 
4.94 
4.85 
5.20 
6.00 
6.42 
7.62 
7.68  I 
7.12 
6.06 
5.52 
5.38 
5.15 
5.00 
4.62 
4.20 
3.85 
3.66 
8.43  I 
3.32  j 
3.23  j 
3.20  I 
• I 


8.22 
3.43 

4.87 
4.60 
3.76  j 
3.42 
3.27  I 
3.75  I 
4.88  I 
4.86  I 
4.50  i 
4.50  I 
4.62 

4.80 ; 

4.90  ' 
4.88  I 
4.88  I 
4.64  I 
4.35  I 
4.12  I 
3.90  , 
3.72  , 
3.57 
3.43 
3.35 
3.30 
3.26 
3.12 
3.12 
3.18 
3.20  I 


a  16 

3.28 
8.50 
8.86 
4.10 
8.96 
3.78 
3.60 
3.56 
3.44 
3.43 
3.34 
3.23 
3.25 
8.22 
3.20 
3.00 
1.70 
1.87 
2.20 
2.54 
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Bating  table  for  EUchom  River  near  Arlington,  Nebr.^from  January  1  to  Decem- 
ber 31,  1903, 


hel^t. 

Gkure 
height. 

1 
Discharge. 

hei^t. 

Discharge. 

Oage 
hei^t. 

Discharge. 

Feet. 

Secondrfeet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

;     Feet. 

Second-feet. 

0.4 

238 

2.6 

1,037 

5.4 

2,915 

8.2 

5,480 

.5 

256 

2.8 

1,147 

5.6 

3,086 

8.4 

5,700 

.6 

276 

3.0 

1,260 

5.8 

3,255 

8.6 

5,930 

.7 

298 

3.2 

1,380 

6.0 

3,425 

1       8.8 

6,170 

.8 

322 

3.4 

1,500    1 

6.2 

3,595 

9.0 

6,410 

.9 

347 

3.6 

1,620 

6.4 

3,765 

9.2 

6,670 

1.0 

875 

3.8 

1,745 

6.6 

3,935    ' 

9.4 

6,930 

1.2 

435 

4.0 

1,875 

6.8 

4,105 

9.6 

7,200 

1.4 

501 

4.2 

2,015     ! 

7.0 

4,280 

9.8 

7,490 

1.6 

574 

4.4 

2,155 

7.2 

4,460 

10.0 

7,790 

1.8 

654 

4.6 

2,295    ' 

7.4 

4,650 

10.5 

8,590 

2.0 

740 

4.8 

2,440    1 

7.6 

4,850 

11.0 

9,390     , 

2.2 

833 

5.0 

2,595 

7.8 

5,055 

2.4 

932 

5.2 

2,755     i 

8.0 

5,265    1 

This  table  was  applied  indirectly  according  to  the  method  outlined  in  Nine- 
teenth Ann.  Bept.  U.  S.  Geol.  Survey,  pt.  4,  pp.  323  et  seq. 

Estimated  monthly  discharge  of  Elkhom  River  near  Arlington,  Nebr.,for  190S, 
[Drainage  area,  5,98()  square  miles.] 


Month. 


Discharge  in  second-feet. 


I  Maximum. 


March  25-31. __ 

April 

May  (no  record  7th) . 

June -  -  - 

July... 

August  (no  record 
26th)  

September 

October 

November  1-21 


4,800 
8,510 
7,665 
8,510 
4,650 

8,670 
7,565 
2,515 
1,945 


Minimum. 


3,890 
1,064 
1,410 
1,945 
1,178 

1,290 

1,380 

1,320 

618 


Mean. 


Run-ofF. 

Total  in     ~ 
acre-feet.    Second-feet  I  rk««4.i, «« 


4,255 
1,936 
4,027 
4,319 
2,516 


59,079 
115,200 
239,623 
256,998 
154,703 


3,567  212,251 

3,250  j  193,388 

1,884  '  115,843 

'  1,399  \  58,272 


0.712  0.185 

.324  .361 

. 673  ;  .  751 

.722  .806 


.421 

.596 
.543 
.315 
.234 


.485 

.665 
.606 
.363 
.183 
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ELKHORN  RIVER  AT  NORFOLK,  NEBR. 

This  station  was  established  July  16,  1896,  by  O.  V.  P.  Stout.  The 
gage  is  located  one-fourth  mile  downstream  from  the  Thirteenth 
Street  Bridge,  from  which  discharge  measurements  are  made.  About 
3  miles  below  the  station  the  North  Fork  of  the  Elkhom  empties  into 
Elkhom  River.  The  gage  is  an  inclined  2  by  4  inch  oak  rod  12  feet 
long,  securely  embedded  in  the  left  bank  at  an  angle  of  30°  to  the  hori- 
zontal. It  is  graduated  to  read  directly  to  vertical  half  tenths  of  feet. 
During  1003  the  gage  was  read  once  each  day  by  Harold  E.  Taft.  The 
Thirteenth  Street  Bridge  consists  of  a  single  span  resting  on  concrete 
tabular  piers.  The  downstream  edge  of  the  floor  of  tlie  bridge  is 
marked  at  intervals  of  10  feet  and  the  initial  point  for  soundings  is  the 
zero  mark  on  the  bridge  floor.  The  channel  is  straight  for  300  feet 
above  and  200  feet  below  the  station.  It  is  120  feet  wide  at  ordi- 
nary stages  and  225  feet  wide  at  high  stages.  The  right  bank  is  high, 
sandy,  and  wooded.  The  left  bank  is  lower  and  liable  to  overflow  at 
high  stages.  The  bed  is  composed  of  sand  and  mud  and  is  irregular 
in  shape.  Snags  and  brush  obstruct  the  current,  which  is  rapid  and 
poorly  distributed.  The  zero  of  the  gage  is  8.21  feet  below  a  small 
spike  driven  horizontally  into  a  tree,  near  the  root,  about  20  feet  back 
and  downstream  from  the  gage  and  3.96  feet  below  the  head  of  a  lag 
screw  which  is  placed  vertically  in  the  horizontal  trunk  of  a  large 
living  willow  tree  which  overhangs  the  stream  about  15  feet  below 
the  gage.  Bench  mark  No.  3  is  a  standard  4-foot  iron  pix)e  of  the 
United  States  Geological  Survey,  located  35  feet  west  and  7  feet  north 
of  the  top  of  the  gage  and  15.5  feet  west  of  the  ash  tree  on  which 
is  bench  mark  No.  1.  Its  elevation  is  10.70  feet  above  the  zero  of  the 
gage.     The  station  was  discontinued  November  21,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  mensurements  of  Elkhom  River  at  Norfolk^  Nebr. ,  in  1903, 

Discharge. 


Bate. 


Hydrographer. 


May  25 J. C. Stevens.. 

jQne!^ - do 

Angn0t26 do 

September  18 1  E.G. Murphy. 


Gage 
height. 


Feet, 
3.97 
3.69 
3.13 
2.37 


Second-feet. 
1,167 
1,193 

784 
389 
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Mean  daily  gage  height,  in  feet,  of  Elkhorn  River  at  Norfolk,  Nebr.,for  190.1. 


1- 
2. 
3. 
4. 

5. 

6. 

7., 

8. 

9. 
10. 
11. 
12. 
18. 
U. 
15. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
26.. 
26. 
27.. 
28. 
29. 
30. 
31. 


Day. 


Mar. 


7.00 
8.80 
7.60 
5.30 
4.64 
5.00 
5.88 
6.80 
7.95 
7.75 
6.12 
5.87 
5.85 
6.82 
5.80 
5.86 
5.71 
5.54 
5.29 
5.09 
4.97 
4.76 
4.50 


Apr. 


4.40 
4.26 
4.21 
4.12 
4.01 
3.97 
3.84 
3.78 
3.63 
3.60 
3.54 
3.51 
3.42 
3.81 
3.20 
3.17 
3.11 
3.04 
2.94 
2.91 
2.81 
2.71 
2.68 
2.59 
2.55 
2.45 
2.42 
2.65 
3.15 
3.35 


I 


May 

3.54 
3.81 
3.73 
3.65 
3.61 
3.52 
3.31 
3.32 
3.30 
5.66 
5.11 
5.08 
4.88 
8.95 
3.97 
4.07 
4.31 
4.01 
8.85 
3.77 
8.61 
8.61 
8.73 
3.95 
3.97 
3.97 
4.50 
4.43 
6.55 
9.25 
7.68 


June.  July. 


6.09 
6.46 
6.94 
6.76 
7.22 
7.15 
6.96 
6.49 
6.26 
5.89 
5.58 
5.18 
4.88 
4.53 
4.21 
4.05 
3.84 
8.62 
3.42 
3.21 
4.92 
4.48 
4.21 
3.61 
3.83 
3.20 
3.03 
8.00 
2.94 
2.83 


3.01 
3.38 
7.80 
6.33 
4.21 
3.84 
3.32 
3.16 
2.81 
2.63 
2.21 
2.32 
2.51 
2.37 
2.43 
4.45 
3.71 
3.57 
3.21 
2.95 
2.86 
2.73 
2.^ 
2.64 
2.61 
2.72 
2.83 
2.89 
2.97 
2.99 


Aug. 


8.58 
3.67 
3.86 
3.87 
3.65 
3.76 
3,76 
3.64 
3.68 
3.45 
3.65 
3.85 
8.90 
4.02 
4.33 
3.97 
3.87 
3.72 
8.75 
3.80 
8.91 
3.63 
3.54 
3.43 
8.43 
3.62 
3.83 
6.00 
4.38 
4.13 
3.94 


Sept. 


3.61 
3.53 
3.42 
3.30 
3.23 
8.25 
3.14 
3.01 
2.97 
2.91 
2.85 
2.98 
8.01 
3.00 
2.96 
2.84 
2.62 
2.42 
2.38 
2.27 
2.18 
2.16 
2.15 
2.15 
2.13 
2.10 
1.06 
1.86 
1.78 
1.61 


Oct.    Nov. 


I 


1.60 
2.08 
2.17 
2.09 
2.04 
2.17 
8.19 
2.61 
2.15 
1.91 
1.43 
1.62 
1.T3 
1.64 
1.51 
1.56 
1.49 
1.47 
1.47 
1.47 
1.43 
1.41 
1.39 
1.85 
1.31 
1.29 
1.36 
1.84 
1.37 
1.33 
1.30 


i.:s 
1.37 
1.49 
1.57 
1.S9 
1.72 
1.64 
1.51 
1.43 
1.36 
1.29 
1.30 
1.30 
1.29 
1.27 


1.33 


Rating  table  for  Elkhorn  River  at  Norfolk,  Nelyi\,from  January  1  to  December 

31,  1903,<i 


Gage 
heiglit. 

Diflchargo. 

Feet. 

Second-feet. 

0.8 

140 

1.0 

160 

1.2 

190 

1.4 

2.30 

1.6 

270 

1.8 

810 

2.0 

870 

Gage 
hei^t. 


Discharge. 


Feet. 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 


I 


Second-feet. 
430 
490 
570 
665 
765 
865 
965 


Gage 
height. 


Feet. 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 


Discharge. 


Second-feet. 
1,085 
1,205 
1,325 
1,445 
1,565 
1,705 
1,845 


Gage 
height. 


Feet. 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 


Discharge. 


Second-feet 
1,985 
2,185 
2,300 
2,480 
2,660 
2,840 


a  This  table  was  applied  Indirectly  according  to  the  method  outlined  in  Nineteenth  Ann.  Rept. 
D.  8.  Geol.  Surv.,  pt.  4,  pp.  323  et  seq. 
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Estimated  monthly  cUacharge  of  EUehom  River  at  Norfolk,  Nebr.,for  1903. 
[Drainage  area,  2,474  square  miles.] 


Month. 


March  9-Sl 

April 

May 

June 

July 

August 

September 

October 

KoTomber  1-16  « 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

4,500 

1,570 

1,500 

430 

8,000 

810 

3,860 

720 

5.000 

440 

1,920 

940 

1,010 

210 

710 

180 

320 

180 

Moan. 


2,707 

a56 

1,610 

1,998 

1,007 

1,177 

539 

248 

229 


I 


Total  in 
acre-feet. 


128, 49;J 
50,936 
98,995 

118,889 
61,918 
72.371 
32,073 
15,249 
7,267 


Run-off. 


Second- 
feet  per 
Bquare 
mUe. 

Depth  in 
inches. 

\.im 

0.936 

.346 

.386 

.651 

.751 

.808 

.901 

.407 

.469 

.476 

.549 

.218 

.243 

.100 

.115 

.093 

.055 

o  Ice  for  days  not  included. 
I,OUP  RIVER  AT  COLUMBUS,  NEBR. 

Observations  at  this  station  were  begun  October  13, 1894.  The  sta- 
tion was  ^tablished  by  O.  V.  P.  Stout.  It  is  located  about  75  yards 
above  the  Union  Pacific  Railroad  bridge  and  about  6  miles  above  the 
mouth  of  the  river.  There  is  an  island  about  1,000  feet  above  the 
gaging  section.  The  gage  is  a  vertical  rod  12  feet  long  bolted  to  a 
pile  160  feet  above  the  railroad  bridge.  The  observer  is  David  J. 
Mowery.  Discharge  measurements  are  made  by  means  of  a  f-inch 
cable  and  car.  The  cable  is  fastened  to  a  large  tree,  and  is  supported 
by  a  post  on  the  west  bank.  On  the  east  bank  it  is  anchored  to  a 
timber  set  in  the  ground.  Distances  from  the  initial  point  are  marked 
in  red  paint  on  the  cable.  The  initial  point  for  soundings  is  the  zero 
mark  on  the  cable.  The  channel  is  straight  for  1,000  feet  above  and 
3f)0  feet  below  the  cable.  At  a  point  150  feet  below  the  cable  the  cur- 
rent is  broken  by  old  pilings  and  masonry  piers  of  a  railroad  bridge. 
The  section  at  the  gage  is  broad  and  shallow,  with  rapid  velocity  and 
a  shifting,  sandy  bed.  The  right  bank  is  low,  sandy,  covered  with 
willows  and  brush,  and  is  liable  to  overflow  at  very  high  stages.  The 
left  bank  is  about  10  feet  high  and  is  not  liable  to  overflow.  The 
bench  mark  is  a  standard  4-foot  iron  post  of  the  Geological  Survey, 
located  72  feet  east  of  the  gage.  Its  elevation  is  13.27  feet  above  the 
zero  of  the  gage.  On  account  of  the  constantly  changing  cross  sec- 
tion a  large  number  of  discharge  measurements  are  necessary  to  obtain 
the  daily  discharge  with  a  fair  degree  of  accuracy. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 
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Discharge  measurements  of  Loup  River  at  Columbus,  Nebr,,  in  1903. 


Date. 


March  20 

Aprils 

May7 

June  11 

June  37 

July  10 

July  17 

August  1 

August  18 

September  19. 
September  29. 
October  30  ...1 
December  20  . 


Hydrographer. 


J.  C.  Stevens. . 

do  ....... 

do 

do 

do 

do _. 

do 

do 

do 

E.  C.  Murphy . 
J.  C.  Stevens. . 

do  _ 

do 


Gaffe 
heiffkt. 


Feet. 
5.10 
5.00 
5.10 
5.12 
5.05 
4.67 
5.56 
6.78 
5.13 
4.49 
4.40 
4.61 
6.50 


DiflchATse. 


Secondrfe^i. 
6,074 
3,905 
3,409 
3,4-32 
2,799 
3,022 
5,022 
14,580 
4,177 
2,644 
2,328 
2,607 
2,280 


Mean  daily  gage  height,  infect,  o 

f  Loup  River  at  Columbus,  Nehr,,f 

or  1903. 

Day. 

Mar. 

Apr. 

May. 

June. 

5.80 
5.60 
5.50 
5.45 
5.40 
5.80 
5.30 
6.80 
5.80 
5.25 
5.12 
5.00 
4.95 
4.85 
4.86 

4.a5 

4.85 

July. 

Angr. 

Sept. 

Oct. 

Nov. 

Etec. 

1..  .  . 

5.00 
4.90 
5.10 
6.00 

5.20 
5.20 
5.20 
6.20 
5.10 
6.10 
5.10 
5.15 
5.15 
5.15 
5.40 
5.90 

6.00 
4.80 
4.90 
7.00 
6.60 
6.65 
5.00 
4.95 
4.70 
4.70 
4.70 
4.50 
4.50 
4.55 
5.55 
5.95 
5.56 

6.72 
6.60 
5.60 
5.80 
5.00 
4.90 
4.80 
4.70 
4.70 
4.70 
4.90 
5.10 
5.60 
6.40 
6.00 
5.10 
5.15 

4.90 
4.80 
4.70 
4.60 
4.50 
4.50 
4.90 
4.80 
4.70 
4.70 
4.75 
4.75 
4.75 
4.90 
4.80 
4.70 
4.60 

4.40 
4.45 
4.46 
4.60 
4.50 
4.55 
4.55 
4.65 

4.00 
4.00 
4.70 
4.70 
4.70 
4.70 
4.70 
47n 

4  95 

2 

•4.05 

8 

5.00 

4.. 

5  00 

6 

5.00 
4.95 
5.00 
5.00 
6.10 

4.95 

6 

7 

8 

09.03 

9.... 

4.60  ■  ^  7n 

10.. 

5.20 
5.20 
5.10 
5  00 

4.50 
4.60 
4.60 
4.75 
4.95 
4.90 
4.80 
4.80 

4.65 
4.65 
4.65 
4.65 
4.70 
4.70 
4.80 
5.00 

11 

... 

12 

13 

5.45 
5.85 
5.20 
5.20 
5.25 

14.. 

5.20    5.60 

15 

5.25 
5.10 
5.10 

5.25 
5.25 
6.25 

16 

17 

18 

5.22 

5.20 

5.10 

4.75 

5.25 

5.00 

4.50 

4.70 

5.20 

19 

5  25 

5  20 

5  10 

I  7n 

5.10 
5.05 

4.90 
4.70 

4.58 
4.50 

4.75 
4.75 

5.80 
6.90 

20 

5.10 

5.30 

4.95     4.70 

21 

4.90  1  5.80 

5.00     4.70 

4.90 

4.60 

4.50 

4.70 

5.40 

22 

4.78     5.20 

5.10 

4.80 

4.80 

4.50 

4.40 

4.70 

5.45 

23 

4.80     5.10 

5.15 

4.80 

4.70 

4.50 

4.40 

4.70 

5.45 

24 

4.90     5.20 

5.55 

4.80 

4.60 

4.50 

4.40 

4.68 

5.40 

26 

4.80 

5.10 

5.40 

4.95 

4.60 

4.60 

4.40 

4.65 

6.60 

28 

4.80 

5.05 

5.35 

6.00 

4.60 

4.80 

4.40 

4.65 

6.15 

27 

4.80 

5.0O 

5.15 

5.05 

4.60 

7.20 

4.40 

4.63 

5.00 

28 

4.85 

.^iOO 

5.40  1  5.05 
5.65     5.00 

4.60 
4.70 

6.80 
5.80 

4.40 
4.40 

4.62 
4.65 

4.90 
4.60 

29 

5.12     5.00 

90 

5.15     5.00    5.70  14.96 

5.60 

5.50 

4.40 

4.61 

4.70 

81 

.5.20    5.80   

.^.40 

5.00 

4.60 

1           .           I           1 

"  Backwater  from  ice  gorge. 
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Rating  table  for  Loup  River  at  Columbus,  Nebr, ,  from  January  1  to  December  31, 

1903, a 


l^t. 

Diacharge. ' 

heig?t. 

Discharge. 

h?ig?t. 

Discharge. 
Second-feet. 

,  h?i3?t. 

Feet, 

Diacharge. 

Fe.t. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.8 

1,140 

4.6 

2,040 

5.4 

4,300 

6.2 

8,750 

3.9 

1,180 

4.7 

2,260 

5.5 

4,740 

6.3 

9,750 

4.0 

1,290     ! 

4.8 

2,500 

5.6 

5,180 

6.4 

10,750 

4.1 

1,300 

4.9 

2,740 

5.7 

5,620 

6.6 

12,750 

4.2 

1,400 

5.0 

3,000 

5.8 

6,060 

,      6.8 

14,750 

4.3 

1,510 

5.1 

3,260 

1      5.9 

6,500 

7.0 

16,750 

4.4 

1,660 

5.2 

8,550 

6.0 

7,050 

4.5 

1,820    1 

5.3 

8,890 

6.1 

7,800 

t 

a  This  table  was  applied  indirectly  according  to  the  method  outlined  in  Nineteenth  Ann. 
Bept.  U.  S.  Oeol.  Sorr.,  pt.  4,  p.  888  et  seq. 

Estimated  monthly  diacharge  of  Loup  River  at  Columbus,  Nebr.,  for  1903, 
[Drainage  area,  18,542  square  miles.] 


Diacharge  in  second-feet. 


Bun-o£F. 


Month. 


"Mo-tItott^"*       Mfa4TinTiTn . 


liaich  13-31 « I  8,250 

April 4,740 

May-- 6,500 

June. !  6,060 

July  (4th  miasmg)  -J  12, 750 

Augnst '  20,000 

September '  3,550 

October _  3,710 

November  1-38 5,840 


4,090 
8,400 
2,870 
2,150 
2,040 
2,260 
2,380 
2,380 
2,620 


Mean. 


Total  in 
acre-feet. 


Becond-feet 

per  square 

mile. 


5,554  209,308 
4,027  239,623 
4,085  I    251,177 


3,188 
3,549 
5,373 
2,763 
2,796 
3,665 


189,699 
211,180 
330,373 
164,410 
171,919 
203,544 


0.410 
.297 
.301 
.235 
.262 
.397 
.204 
.206 
.271 


Depth  in 
inches. 


0.290 
.331 
.347 
,262 
.292 
.458 
.228 
.237 
.282 


a  Bod  washed  ont  March  S-18  by  back  water  from  ice  gorge. 


NORTH  LOUP  RIVER  NEAR  ST.  PAUL,  NEBR. 

This  station  was  established  May  5,  1895,  by  O.  V.  P.  Stout.  The 
original  station  was  located  at  an  old  bridge  about  800  feet  above  the 
present  station.  The  present  station  was  established  April  15,  1903, 
by  J.  C.  Stevens.  It  is  located  in  sec.  22,  T.  15  N.,  R.  10  W.  of 
the  sixth  principal  meridian.  The  gage  consists  of  a  4  by  4  inch 
yellow-pine  rod  14  feet  long,  fastened  to  two  4-foot  upright  posts  at 
an  angle  of  32*"  57'  to  the  horizontal,  and  graduated  to  read  directly 
to  vertical  half  tenths.  The  lower  end  of  the  rod  is  driven  firmly 
into  the  bed  of  the  stream.  The  gage  is  located  on  the  right  bank 
about  one-half  mile  below  the  highway  bridge.  It  is  read  once  each 
day  by  C.  Schack.  Discharge  measurements  are  made  from  the  new 
highway  bridge  3  miles  north  of  St.  Paul.     The  bridge  consists  of  six 
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100-foot  spans,  resting  on  tubular  concrete  piers.  The  upstream  hand 
rail  is  marked  at  intervals  of  10  feet,  and  the  initial  point  for  sound- 
ings is  the  zero  mark  over  the  center  of  the  first  pier  on  the  right 
bank.  The  channel.is  straight  for  600  feet  above  and  1,000  feet  below 
the  station.  The  water  is  never  sluggish.  Both  banks  are  covered 
with  willows  and  trees  and  are  not  liable  to  overflow.  The  bed  of 
the  stream  is  of  shifting  sand  free  from  vegetation.  The  channel 
is  250  feet  wide  at  ordinary  stages.  The  direction  of  the  current  at 
the  bridge  is  variable,  sometimes  making  an  angle  of  45°  with  the 
bridge.  Bench  mark  No.  1  is  the  sill  of  the  north  window  of  the  brick 
house  belonging  to  C.  Schack.  Its  elevation  is  44.90  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  notch  cut  in  an  ash  tree  3<» 
feet  south  of  the  gage  rod.  Its  elevation  is  6.47  feet  above  the  zero  of 
the  gage.     This  station  was  discontinued  November  30,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurements  of  North  Loup  River  near  St.  Paul,  Nebr.,  in  19(^3. 


Date. 


Hydrographer. 


April  15  . 

May  14 do 

June  2 1 do 

.  -do 
...do 


July  16 

Augnst  11 

September  19 ' do 

November  28 _do 


Gaffe 
heiflrht. 


Discharge. 


Feet.         Second-fret. 


1.44 
1.70 
1.94 
1.65 
1.44 
1.49 
1.60 


1,042 
1,223 
1,845 
1,017 
961 
807 

i,7a5 


Mean  daily  gage  height  ^  in  feet,  of  North  Loup  River  near  St.  Paul,  Nebr.,for  19ffJ, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 
2.55 

Sept. 

Oct. 

Nov. 

Dec. 

1 

l.eO     1.85 

1.60 

1.46    1.40  !  i.ao 

1.3) 

2 

1.70 
1.66 
1.65 

i.eo 

1.65 
1.66 
1.65 
1.65 
2.43 
1.96 
1.90 
1.80 
1.70 
1.70 
1.70 

1.90 
1.85 
1.80 
1.80 
1.75 
1.75 
1.70 
1.70 
1.70 
1,70 
1.65 
1.65 
1.65 
1.60 
1  55 

1.45 
2.60 
1.90 
1.75 
1.65 
1.45 
1.40 
1.36 
1.85 
1.40 
1.46 
1.40 
1.85 
1.66 
1.66 
1.65 

2.00 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
1.46 
1.50 
1.85 
1.65 
1.50 
1.45 
1.45 

1.40 
1.30 
1.86 
1.40 

1.46 
1.60 
1.40 
1.46 

1,65 
1.60 
1.00 
1.65 
1.60 
1.46 
1.00 
1.65 
1.66 
1.00 
1.00 
1.65 
1.65 
1.00 
1.66 
.70 

1  35 

8 

1  40 

4 

1.30 

5 

6 1 

1.60  .  1-4ii 

7 

1.50 

i.eo 

1.65 
1.50 
1.60 
1.60 
1.50 
1.60 
1.55 
1.56 
1.46 

1.80 
1.66 
1.50 
1.40 
1.50 
1.50 
1.65 
1.65 
1.60 
1.56 
1.45 

8 

9 

10 

11 

12 

13 

14 

15 

1.46 
1.45 
1.46. 

16 

17 

1.70  i  1.55 

a  Sand  on  gage  rod. 
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Mean  daily  gage  height^  in  feet,  of  North  Lmip  River,  etc, — Continned. 


Day. 


IX.. 
19.. 
31.. 
21.. 
S.. 
:3.. 
a.. 

a.. 

».. 

?:.. 
a.. 
».. 

31).. 
31.. 


,  Apr. 

I  l.fiO 
1.55 
1.56 

!l.66 
1.0) 
1.60 
l.flO 
1.65 
1.55 
1.60 
1.60 
1.90 
1.65 


May.  June.  July.  Aofr.  Bept. 


1.65 
1.65 
1.60 
1.55 
1.56 
1.86 
1.60 
1.60 
1.80 
1.T0 
1.60 
1.80 
2.00 
1.95 


I  1.60 

'  1.60 

I  1.55 

I  1.60 

1.60 

I  1.60 

'  1.65 

'1.65 

1.66 

1.60 

1.60 

1.46 


1.60 
1.75 
1.60 
1.70 
1.60 
1.65 
1.60 
1.60 
1.46 
1.46 
1.40 
2.68 


1.60 
1.40 
1.60 
1.40 
1.85 
1.86 
2.60 
2.10 
2.66 
1.90 
1.60 
1.50 
1.50 
1.48 


1.60 
1.60 
1.55 
1.46 
1.40 
1.40 
1.85 
1.85 
1.85 
1.80 
1.85 
1.40 
1.50 


Oct.  Not 


1.40 
1.46 
1.46 
1.45 
1.60 
1.60 
1.60 
1.66 
1.60 
1.65 
1.60 
1.55 
1.66 
1.60 


0.80 
1.05 
1.80 
1.70 
1.80 
1.65 
1.60 
1.66 
1.66 
1.60 
1.60 
1.86 
1.86 


Dec. 


Bating  table  for  North  Loup  River  near  St.  Paul,  Nebr.,  from  January  1  to 

December  SI,  1905, 


hei^t. 

Diacbarge. 

heSht. 

Discharge. 

Oaffe 
height. 

Discharge. 

Oage 
height. 

Fwt. 

Second-feet 

Feet. 

Second-feet. 

F^et. 

Second-feet. 

'  ^.t 

Second-feet. 

1.0 

430 

1.5 

810     1 

2.0 

1,080 

'      2.5 

8,560 

1      ^"^ 

500    ' 

1.6 

080     1 

2.1 

2,270  • 

2.6 

3,900 

1.2 

540 

1.7 

1,180     1 

2.2 

2,570 

1      2.7 

4,240 

1.3 

610 

1.8 

1,420    1 

2.3 

2,890 

1 

1.4 

700 

1.9 

1,700 

2.4 

3,220 

! 

This  table  was  applied  indirectly,  according  to  the  method  outlined  in  Nineteenth 
Ann.  Eept.  U.  S.  Geol.  Survey,  pt.  4,  p.  823. 

EsttTnated  monthly  discharge  of  North  Loup  River  near  St,  Paul,  Nebr,,for  1903, 
[Drainage  area,  4,0dM  square  miles.] 


Month. 


April  15-30 

Mayo... 

Jnne 

July  1-296... _ 

Aujfugt  1-2  and  11- 
31fr 

September 

October 

November 


Discharge  inaeoond-feet. 


ICaxlmnm. 

1,980 
1,980 
1,700 
4,500 

4,410 
1,180 
1,560 
2,270 


Minimum. 


1,070 
890 
750 
650 

810 
610 
700 
400 


M«an. 


1,273 
1,276 
1,089 
1,170 

1,631 
a35 
997 

1,816 


Total  in 
acre-feet. 


40,399 
75,927 
64,800 
67.299 

74,406 
49,686 
61,808 
78,807 


Bun-off. 


Second-feet  rk««+i»  <« 
per  square  I  P^P?^*** 


0.316  ; 
.317  I 
.271  ■ 
.291 


.405 
.208 
.248 
.827 


0.188 
.354 
.302 
.314 

.346 


.865 


a  Discharge  for  Kay  10  missing. 


l»Sand  at  gage  rod  on  days  not  included. 
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MIDDLE   LOUP  RIVER  NEAR  ST.    PAUL,   NEBR. 

This  Station  was  originally  established  May  5,  1895,  by  Glenn  E. 
Smith.  The  present  gage  was  installed  April  16, 1903,  by  J.  C.  Stevens. 
The  station  is  located  in  sec.  10,  T.  14  N.,  R.  10  W.,  at  a  railroad  and 
highway  bridge  which  is  crossed  by  the  Union  Pacific  Railroad  1  mile 
south  of  St.  Paul.  The  gage  consists  of  a  2  by  6  inch  verticAl  pine 
rod  8  feet  long  spiked  to  the  last  piling  downstream  in  the  south  row 
of  the  bent  next  to  the  south  abutment.  The  gage  can  be  read  from 
the  bridge.  Discharge  measurements  are  made  from  the  upstream 
side  of  the  railroad  highway  bridge,  the  hand  rail  of  which  is  marked 
at  intervals  of  10  feet.  The  initial  point  for  soundings  is  the  zero 
mark  on  the  hand  rail  over  the  south  abutment.  The  channel  bends 
to  the  south  about  50  feet  above  the  bridge  and  is  straight  for  1,0()0 
feet  below.  It  has  a  width  of  740  feet  between  bridge  abutments, 
broken  by  5  piers  and  several  rows  of  short  piles  of  an  old  bridge. 
The  section  is  broad  and  shallow,  with  a  rapid  velocity  and  shifting, 
sandy  bed.  Both  banks  are  wooded  and  are  not  liable  to  overflow. 
Bench  mark  No.  1  is  the  top  of  the  piling  to  which  the  gage  rod  is 
fastened.  Its  elevation  is  8. 15  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  a  standard  4-foot  United  States  Geological  Survey  iron 
post  located  60  feet  south  of  the  south  end  of.  the  bridge  and  100  feet 
east  of  the  end  of  the  downstream  hand  rail.  Its  elevation  is  7.54  feet 
above  the  zero  of  the  gage.  This  station  was  discontinued  November 
21,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurements  of  Middle  Loup  River  near  St.  Paul,  Neibr.,  in  1903, 


Date. 


Hydroerrapher. 


April  7 J.  C.  Stevens. - 

April  16 .__do 

May  14 _._ J do 

Jnne  2 do 

July  16 - do 

Aagnst  11 do 

September  21 .     I  E.G. Murphy. 


Oase 

leiglit. 


heig] 


Feet. 


2.43 
2.30 
2.75 
2.67 
2.68 
2.41 


Discharge. 


Second-fret. 
2,184 
1,364 
1,764 
2,772 
1,724 
1,761 
1,170 
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Mean  daily  gage  height,  in  feet,  of  Middle  Loup  River  near  St,  Paul,  Nebr.,for  liMhh 


6.. 

7.. 
8.. 

9.. 
10.. 
U.. 
12.. 
13.. 
U.. 
15.. 
16.. 
IT.. 
B.. 
19.. 
».. 
21.. 
S.. 
23.. 
34.. 
25.. 
38.. 


a.. 
».. 

30.. 

a.. 


Day. 


Apr.   I  May. 


2.55 
2.37 
2.87 
2.40 
2.58 
2.70 
2.51 
2.50 
2.50 
2.50 
2.60 
2.40 
2.42 

2.eo 

2.58 


2.66 
2.65 
2.56 

2.48 
2.48 
2.60 
2.50 
2.55 
2.48 
TB.45 
2.80 
2.74 
2.«4 
2.30 
2.15 
2.35 
2.86 
2.35 
2.60 
2.40 
2.66 
2.40 
2.90 
2.87 
2.75 
2.85 
2.W 
2.70 
8.04 
8.fl8 
8.30 


Jane. 

2.85 
2.80 
2.70 
2.60 
2.70 
2.60 
2.65 
2.62 
2.60 
2.55 
2.56 
2.56 
2.50 
2.50 
2.50 
2.55 
2.55 
2.50 
2.50 
2.50 
2.45 
2.58 
2.60 
2.72 
2.96 
2.80 
2.75 
2.65 
2.65 
2.65 


July.      Aug.  I  Sept. 


2.55 

2.56 

2.90  i 

3.88 

8.05 

2.70 

2.55 

2.45  I 

2.40  I 

2.45 

2.45 

2.35 

2.85 

2.72 

2.77 

2.65 

2.75 

2.65 

2.65 

2.55 

2.46 

2.40 

2.40 

2.40 

2.36 

2.30 

2.30 

2.30 

2.45 

2.77 

2.70 


3.60 

8.60  ' 

8.00  ' 

2.65  j 

2.45; 

2.30 

2.20  I 

2.20  ; 

2.46 

2.40 

2.65 

2.82 

3.15 

2.87 

2.70 

2.75 

2.05 

2.60 

2.70 

2.50 

2.40  ' 

2.40  1 

2.40 

2.40  I 


8.35 
3.75 
3.85 
3.60 
3.20 
2.90 
2.55  i 


Oct. 


2.50 

2.40 

2.40 

2.40 

2.40 

2.50 

2.40  I 

2.50  ' 

2.50  I 

2.55  I 
"  I 
2.50 

2.40 

2.55 

2.60 

2.55 

2.60 

2.50 

2.50 

2.45 

2.40 

2.40 

2.40 

2.45 

2.46 

2.40 

2.40 

2.45 

2.40 

2.46 

2.45 


I 


2.40 
2.58 
2.46 
2.50 
2.55 
2.60 
2.60 
2.60 
2.60 
2.40 
2.25 
2.25 
2.66 
2.60 
2.45 
2.40 
2.30 
2.25 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.25 
2.25 
2.30 
2.20 
2.20 
2.25 
2.25 


Nov. 


2.85 
2.55 
2.56 
2.80 
2.25 
2.20 
2.20 
2.20 
2.20 
2.30 
2.20 
2.20 
2.25 
2.25 
2.20 
2.30 
2.30 
1.70 
1.90 
2.00 
2.10 


Rating  table  for  Middle  Loup  River  near  St.  Paul,  Nebr. ,  from  January  1  to  Decern- 

ber  31, 1903. 


l^^t. 

Discharge. 

1    Gage 
height. 

Discharge. 

1 

hei^. 

Discharge. ' 

hei'St 

Discharge. 

Ftet. 

Second-feet. 

F^i. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.7 

845 

2.3 

1,100 

2.9 

3,500 

3.5 

8,300 

1.8 

855 

2.4 

1,250    1 

3.0 

4,300 

3.6 

9,100 

1.9 

870 

2.5 

1,430    1 

8.1 

5,100 

3.7 

10,000 

2.0 

890 

2.6 

1,670    1 

3.2 

5,900 

3.8 

11,000 

2.1 

930 

2.7 

1,970    , 

3.3 

6,700 

8.9 

12,000 

2.2 

1,000 

2.8 

2,700    1 

3.4 

7,500 

1 

4.0 

13,000 

This  table  was  applied  indirectly  according  to  the  method  outlined  in  Nine- 
teentti  Ann.  Kept.  U.  S.  Qeol.  Survey,  pt.  4,  p.  323. 
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Estimated  monthly  discharge  of  Middle  Loup  River  near  St.  Paul,  Ndjr,,for  1903, 
[Drainage  area,  6,849  square  miles.] 


Month. 


April  16-30 

May 

Jime _.- 

July .._. 

August 

September 

October 

November  1-21 . . . 


Discharge  in  second-feet. 


Maximum. 


MlTiimnTin, 


Mean. 


Total  in 
acre-feet. 


3,150 

12,400 

4,950 

12,000 

11,500 

1,670 

1,820 

1,550 


1,160 
1,250 
1,340 
1,100 
1,000 
1,160 
1,000 
845 


1,719 
8,209 
1,938 
2,028 
3,865 
1,330 
1,234 
1,059 


51,144 

197,314 

115,319 

124,697 

206,906 

79, 141 

75,876 

44,110 


Bnn-o£P. 


Second-feet 
per aanare 


0.251 
.469 
.283 
.296 
.491 
.194 
.180 
.155 


Depth  in 
inches. 


0.140 
.541 
.316 
.341 
.566 
.216 
.208 
.121 


PLATTE  RIVER  NEAR  COLUMBUS,  NBBR. 

This  station  was  established  June  4, 1895,  by  O.  V.  P.  Stout,  at  the 
Meridian  Bridge,  2  miles  south  of  Columbus,  Nebr.  The  gage  is  an 
inclined  oak  timber,  fastened  to  cross-ties  embedded  in  t.he  left  bank 
about  75  feet  upstream  from  Meridian  Bridge  on  the  main  channel. 
The  rod  is  graduated  to  read  directly  to  vertical  half -tenths  of  feet. 
The  river  at  this  point  flows  in  three  channels,  known  as  the  main, 
middle,  and  south  channels,  having  widths  of  1,940  feet,  320  feet,  and 
75  feet,  respectively.  Each  channel  is  spanned  by  a  pile  bridge,  from 
the  upstream  side  of  which  discharge  measurements  are  made.  The 
main  channel  is  crossed  by  the  Meridian  Bridge,  which  consists  of 
sixty- five  30-foot  spans  and  above  which  the  only  gage  rod  is  located. 
The  middle  channel  bridge  consists  of  sixteen  20-foot  spans,  and  is 
located  1^  miles  south  of  the  Meridian  Bridge.  The  south  channel  is 
spanned  by  a  pile  ). ridge  about  80  feet  long,  located  one-eighth  mile 
south  of  the  middle  channel  bridge.  Discharge  measurements  are 
made  from  the  upstream  side  of  all  three  bridges,  whose  hand  rails  are 
marked  at  intervals  of  10  or  20  feet.  The  initial  point  for  soundings  Ls 
the  zero  mark  on  the  upstream  hand  rail  at  the  north  end  of  the  main 
channel  bridge,  and  at  the  south  ends  of  the  middle  and  south  chan- 
nel bridges.  Above  the  bridges  the  channels  are  straight  for  5,000 
feet  in  the  main  channel,  200  feet  in  the  middle  channel,  and  100  feet 
in  the  south  channel.  Below  the  bridges  the  channels  are  straight 
for  3,000  feet  in  the  main  channel,  300  feet  in  the  middle  channel, 
and  500  feet  in  the  south  channel.  The  sections  are  broad  and  shal- 
low, with  rapid  velocity  and  shifting,  sandy  bed.  At  low  stages  the 
river  flows  in  many  shallow  channels,  so  that  the  measurement  of  the 
discharge  is  mainly  a  matter  of  estimation.  The  bed  is  so  changeable 
that  the  daily  discharges  are  not  proportional  to  the  corresponding 
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gage  heights.  The  river  is  usually  dry  from  August  15  to  October  15. 
The  bench  mark  is  a  standard  iron  post  of  the  G^logical  Survey, 
located  44.5  feet  east  of  the  gage,  60  feet  north  of  the  north  end  of 
the  north  bridge  truss,  and  10  feet  west  of  a  cottonwood  tree  6  inches 
in  diameter.     Its  elevation  is  7.06  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Dueharge  measurements  of  Platte  River  near  ColuinbuSf  Nehr,,  in  1903, 


Hydrographer. 


April3 J.G.Steyens. 

May? ..._ do 

June  11 _._ | do 

June  27 ' do 

July  10 - do 

July  17 I do 

Angnst  1 ' do 

August  18 _ 1 . . . do 

September  29 ' do 

October30 do 


Gaffe 
lei^t. 


he%l 


8.28 
8.54 
8.55 
4.64 
8.96 
4.10 
8.87 
8.62 
2.00 


Discharge. 


Second-feet. 

6,912 

5,420 

4,984 

18,188 

7,198 

7,524 

6,864 

2,898 

126 

878 


Mean  daily  gage  height,  in  feet,  of  Platte  River  near  Columbus,  Nebr,,for  190S. 


Day. 


IMar. 


1 

2 

3 

i 

5 

e -    J 

7 

«.. 

9.... 

4.11' 

10 

U 

12 

13 

U 

15 

8.80 

16 

8.85 

IT 

8.85 

IR 

aos 

19 

a90 

» 

4.00 

a 

4.10 

8 

aao 

a 

a86 

M 

8.70 

Apr. 


3.55 
840 
8.80 
8.25 
8.80 
2.86 
2.90 

aoo 

8.10 
8.20 

aoo 

2.65 
2.65 
2.60 
2.90 
a  10 

a  10 
a  05 
a20 

820 
825 

a26 
a  35 
ao5 


May 


June. 


a  70 
845 
4.00 
a90 

a90 

880 

a  55 

875 
4.10 
4.10 
4.85 
4.60 
4.62 
4.40 
4.85 
4.15 
4.10 
a  85 
a  65 
825 

aio 
a2o 

825 

a  80 


5.00 
4.75 
4.65 
4.45 
4.25 
4.10 
890 
a  70 
860 
865 
865 
845 
840 
885 
860 
860 
870 
875 
880 
885 
4.05 
4.20 
4.15 
4.15 


July. 


875 
870 
a  70 
4.00 
4.60 
4.65 
4.40 
4.10 
4.00 
a  96 

a  96 

870 
865 
865 
a60 

a  60 

4.13 
4.10 
4.05 
4.00 
a  86 

a  70 

865 
860 


Aug. 'Sept. 


894 
895 
895 
895 
880 
870 
860 
a  40 
841 
a  10 

aoo 
a  10 
a  35 

840 

a  80 
a  45 

865 

a  60 
a  60 
a65 
a  40 
a  20 

810 
810 


4.00 
4.10 
4.00 

a  90 
aoo 

840 

aoo 

2.95 
2.90 
2.80 
2.80 
2.80 
2.90 
800 
2.90 
2.80 
2.75 
2.75 
2.72 
2.60 
2.80 
2.20 
2.10 
2.10 


Oct. 


2.00 
2.10 
a  10 

a  10 

2.10 
2.10 
2.15 
2.15 
2.20 
2.20 
2.80 
2.80 
2.85 
2.40 
2.60 
2.70 
2.76 
2.85 
2.80 
2.80 
a85 
2.85 
2.85 
a  85 


Nov, 


a  10 
820 

a8o 

880 

a  31 

835 
840 
840 
8.80 
a  80 
a  25 
820 
800 
a  90 

a  90 
a  90 
a  80 
a7o 
aoo 
a  65 
a  65 
aoo 
aoo 
a70 


Dec. 


aio 
a  10 
a20 
a80 

820 
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Mean  daily  gage  height,  in  feet,  of  Platte  BiveTf  etc, — Ck>ntinued. 


Day. 

Mar. 

Apr. 

May. 

8.80 
4.00 
4.10 
4.25 
4.65 
4.75 
5.00 

June. 

Jnly. 

Aug. 

Sept 

Oct. 

Nor.   Dec. 

25 

3.66 
8.56 
8.60 
8.46 
3.50 
3.80 
3.65 

3.05 
3.05 
3.10 
8.00 
3.00 
8.40 

4.80 
4.50 
4.66 
4.45 

4.20 
4.00 

8.80 
3.20 
8.20 
8.20 
8.10 
3.20 
8.80 

3.20 
8.40 
8.80 
8.90 
4.20 
4.20 
4.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.82 
2.80 
2.80 
2.80 
2.80 
2.83 
2.80 

1 
2.85 

26 

2.90 

27                       

1 

2  96 

28 

8.00  ' 

29 - 

3.00  1 

30                            

3.05  ' 

31 

Rating  table  for  Platte  River  near  Cohimhus,  Nebr.^  from  January  1  to  December 

81,  1903.a 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

hei^l 

1 
Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet, 

Second-feet. 

1.0 

190 

2.0 

820 

3.0 

3,100 

4.0 

9,150. 

1.1 

230 

2.1 

930 

3.1 

8,500 

4.2 

11,250 

1.2 

250 

2.2 

1,040 

3.2 

4,000 

4.4 

13,550 

1.3 

285 

2.3 

1,155 

3.3 

4,500 

4.6 

16,400 

1.4 

340 

2.4 

1,285 

3.4 

5,000 

4.8 

19,700 

1.5 

400 

2.5 

1,415 

3.5 

5,500 

5.0 

23,700 

1.6 

475 

2.6 

1,680 

3.6 

6,050 

5.2 

28,400 

1.7 

555 

2.7 

1,980 

3.7 

6,700 

5.4 

83,700 

1.8 

635 

2.8 

2,820 

3.8 

7,400 

5.5 

36,500 

1.9 

725 

2.9 

2,700 

8.9 

8,200 

a  This  table  was  applied  indirectly,  according  to  the  method  oatUned  in  Nineteenth  Ann.  Bept. 
U.  8.  Geol.  Suryey,  pt.  4,  p.  323  et  seq. 

Estimated  monthly  discharge  of  Platte  River  near  Columbus,  Nebr.,for  190S 
[Drainage  area,  56,867  square  miles.] 


Month. 


March  15-81 « 

April 

May 

June 

July -. 

Aug^ust 

September  . . 

October 

November  .. 


Discharge  in  second-feet. 


Maximum. 


13,550 

7,800 

21,600 

21,600 

13,550 

6,375 

4,750 

1,095 

3,100 


Minimnm. 


7,050 
1,980 
3,300 
4,000 
2,320 
1,850 
190 
190 
1,095 


Mean. 


9,652 
4,889 
9,159 
8,816 
5,847 
8,507 
1,175 
618 
1,926 


Total  in 
acre-feet. 


825,456 
258,188 
563,165 
524,588 
359,518 
215,637 
69,917 
87,692 
114,605 


Bnn-off. 


Second-feet 

per  square 

mile. 


0.170 
.076 
.161 
.165 
.103 
.062 
.021 
.011 
.084 


Depth  in 
Inches. 


0.107 

.oa5 

.186 
.173 
.119 
.071 
.023 
.013 
.038 


a  Frozen  for  days  not  included. 
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PLATTE  RIVER  NEAR  LEXINGTON,  NBBR. 

This  station  was  established  April  2,  1902,  by  H.  O.  Smith.  It  is 
located  in  sec.  20,  T.  9  N.,  R.  21  W.,  at  the  highway  bridge  3  miles 
south  of  Lexington,  Nebr.  The  boxed  wire  gage  is  fastened  to  the 
upstream  hand  rail  of  the  bridge,  about  50  feet  from  the  north  end. 
The  marker  is  the  end  of  the  ring  on  the  wire,  15.04  feet  from  the  end 
of  the  weight.  The  gage  is  read  once  each  day  by  Charles  J.  Free- 
man. Discharge  measurements  are  made  from  the  upstream  side  of 
the  highway  bridge,  which  consists  of  one  hundred  and  eighty-seven 
20-foot  sjians  supported  by  pile  piers.  A  second  smaller  channel, 
about  one-fourth  mile  south,  is  measured  from  a  similar  pile  bridge 
having  a  total  span  of  60  feet.  The  upstream  hand  rail  at  the  main 
bridge  is  marked  at  20-foot  intervals.  The  initial  point  for  soundings 
Ls  the  zero  mark  on  the  hand  rail.  The  channel  is  straight  for  1  mile 
above  and  below  the  station.  The  section  is  broad  and  shallow,  with 
a  rapid  velocity  and  shifting,  sandy  bed.  At  low  stages  the  river 
flows  in  as  many  as  40  channels  of  varying  widths  and  depths.  It  is 
impossible  to  measure  the  discharge  at  such  stages  with  a  fair  degree 
of  accuracy.  The  river  usually  goes  dry  in  August.  Both  banks  are 
low,  but  are  not  subject  to  overflow.  Bench  mark  No.  1  is  a  hub  on 
the  west  side  of  the  bridge  approach.  Its  elevation  is  G.25  feet  above 
gage  datum  and  2,392  feet  above  sea  level.  Bench  mark  No.  2  is 
the  top  of  the  east  end  of  the  first  cap  at  the  north  end  of  the  bridge. 
Its  elevation  is  7.66  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurements  of  Platte  River  near  Lexington^  Nebr,,  in  1903, 


Date. 


Hydrographer. 


Mays J.C.Stevens 

Jmie  12 do 

JTine28 i do _ 

July  9 do 

July  23 do 

August  15 do 

Sept€mber22 W. C. Stnrdevant . 

September 30 '  J.C.Stevens 

November  1 ' do 


SgTt.     Ptecharge. 


Feet 

Second-feet, 

3.85 

7,487 

8.36 

4,749 

8.62 

9,645 

3.25 

5,188 

2.77 

2,075 

2.88 

1,840 

2.60 

296 

.     2.52 

250 

2.80 

1,218 
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Mean  daily  gage  height,  in  feet,  of  Platte  River  near  Lexington,  Nebr.,for  1903, 


Day. 

Jan. 

Feb. 

3.80 
3.80 
8.75 
3.66 
8.75 
3.75 
3.70 
3.65 
8.65 
3.65 
3.70 
3.76 
3.75 
3.80 
3.80 
3.80 
3.80 
3.86 
3.80 
3.80 
3.80 
8.80 
3.85 
8.85 
3.90 
8.95 
3.90 
3.96 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Dec. 

1.  .             

3.05 
3.00 
3.15 
3.20 
8.20 
3.25 
3.15 
3.25 
3.36 
3.35 
3.40 
3.40 
3.50 
3.50 
3.45 
3.50 
3.50 
3.55 
8.60 
3.60 
3.65 
8.65 
3.70 
3.65 
3.65 
3.60 
3.65 
3.70 
8.75 
3  75 

4.00 
4.00 
4.00 
4.05 
4.06 
4.05 
4.10 
4.15 
4.80 
4.65 
4.66 
4.65 
4.75 
3.80 
4,90 
4.80 
4.20 
4.50 
4.10 
8.50 
8.65 

2.90 
2.75 
2.70 
8.00 
2.90 
2.75 
2.75 
2,75 
2.80 
2.90 

3.35 
2.80 
8.85 
3.05 
8.10 
8.06 
8.35 
3.36 
3.35 
3.10 

3.20 
8.20 
3.20 
8.25 
8.20 
8.15 
3.10- 
8.10 
3.10 
3.00 
8.15 
8.35 
3.25 
3.20 
3.80 
3.25 
3.50 
3.40 
3.45 
8.55 
8.65 
8.60 
3.65 
8.86 
3.80 
3.80 
3.85 
3.65 
3.56 
3.66 

8.45 
8.65 
3.55 

2.95 
2.85 
2.90 

2.80 
2.90 
2.80 

2.66 
2.70 
2.75 

2.85 
2.80 
2.85 
2.80 
2.75 
2.90 
2.95 

and 
&»> 

2.05 
2.90 
2.85 
2.90 
2.65 
2.80 
2.75 
2.55 
2.60 

2.45 

2 

2.35 

8 

3.20 

4. 

8.40    2.80 

2.65     2.75 

2.« 

6 

8.50 
8.40 
3.35 
8.25 
8.10 
2.90 
2.90 
3.00 
3.00 
3.05 
8.10 

2.66 
2.60 
2.55 
2.60 
2.60 
2.65 
2.70 
2.76 
2.80 
2.86 
2.90 

2.60 
2.45 
2.50 
2.40 
2.50 
2.40 
2.55 

2.80 
2.a5 
2.75 
2.75 
2.75 
2.90 
2  80 

3.00 

6 

2.96 

7 

aoo 

8                       

2.95 

9 

3.00 

10 

3.O0 

11 

3.00    3.06 

3.10 

12 

2.70 
2.75 
2.90 
2.90 
2.90 
3.00 
3.05 
2.80 
2.85 
S  Oft 

2.T5 
8.06 
8.15 
8.10 
3.10 
3.35 
8.15 
8.15 
8.00 
8.40 
3.35 
3.15 
3.10 
3.05 
3.25 
3.30 
3.40 
2.80 
3.15 
3.15 

2.50     2.70 
2.35     260 

3  15 

13 

14 

2.40 
2.40 
2.46 
2.45 
2.50 
2.65 
2.55 
2.60 
2.60 
2.56 
2.56 
2.60 
2.85 
2.80 
2.40 
2.66 
2.60 

2.60 
2.76 
2.75 
2.75 
2.86 
2.80 
2.80 
2.70 
2.75 
2.80 
2.80 
2.75 
2.80 
2.75 
2.80 
2.95 
2.85 
2.80 

16 

16 

8.00    2.% 

17 

8.05 
2.90 
2.86 
2.96 
2.85 
2.85 
2.80 
2.80 
2.75 
2.75 
2.95 
2.70 
2.80 
2.85 
2.90 

2.90 
2.85 
2.80 
2.80 
2.75 
2.  TO 
2.60 
2.55 
2.50 
2.70 
2.70 
2.60 
2.65 
2.70 
2.75 

18 

19 

2.60   

20.     .                     ... 

2.55 

21 

2  50  ' 

28 

3.50     2  95 

2.50  1 

23 

3.10 
3.15 
3.00 
3.00 
3.40 
3.20 
3.35 
8.10 
8.00 

3.05 
2.95 
2.90 
8.40 
3.40 
2.70 
8.10 
3.50 

2.70 

24 

2  75 

25 

2  60 

26 

2  65 

27 

2.70 

28 

8.05 
2.90 
2.60 

29 

30 

81 

3.70 

Rating  table  for  Platte  River  near  Lexington,  Nebr,,from  January  1  to  December 

SI,  190S,a 


Gage 
height. 

Discharge. 

Gage 
1  height. 

Discharge. ' 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.1 

160 

2.6 

1,680 

3.1 

5,140 

3.6 

10,240     . 

2.2 

390 

2.7 

2,220     1 

3.2 

6,060 

3.7 

11,520 

2.3 

640 

2.8 

2,820 

3.3 

7,000 

3.8 

12,860 

2.4 

920 

2.9 

3,500     1 

3.4 

8,020 

3.9 

14,240 

2.5 

1,260 

3.0 

4,290    1 

3.5 

9,060 

4.0 

15,680 

a  This  table  was  applied  indirectly,  according  to  the  method  outlined  in  Nineteenth  Ann.  Rept. 
U.  S.  Geol.  Sorvey,  pt.  4,  p.  323  et  seq. 
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EstwuUed  monthly  discharge  of  Platte  River  near  Lexington ,  Nebr. ,  for  1903, 
{Dninago  area,  68,800  square  mila8.] 


Diacharge  in  second-feet. 


Total  in 
acro-feet. 


Rttn-o£F. 


Second-feet  I  D^  ^1 


6,612      157,  :n 

3,898  1    231,650 

3,749  '    230,517 

385,051 

228,057 

62.041 

14, 102 

70,096 

47,572 


I 


0.124 
.078 
.070 
.121 
.070 
.019 
.004 
.021 
.028 


0.055 
.081 
.081 
.135 
.081 
.022 
.004 
.024 
.017 


d  Days  river  was  frosen  not  included. 
NORTH  PLATTE  RIVER  AT  NORTH  PLATTE,  NEBR. 

The  lowest  gaging  station  on  this  river  is  located  at  the  wagon  bridge 
just  north  of  North  Platte,  Nebr.,  and  was  established  October  5, 1894. 
It  is  3.5  miles  above  the  junction  with  South  Platte  River,  in  sec. 
28,  T.  14  N.,  R.  30  W.  The  bridge  is  a  long,  low,  pile  bridge,  having 
03  spans  of  approximately  20  feet  each,  crossing  the  main  channel  of 
the  river.  North  of  this,  at  a  distance  of  about  440  feet,  is  another 
bridge  crossing  a  smaller  branch  or  slough  and  having  six  spans  of 
about  20  feet  each.  The  water,  except  in  times  of  flood,  does  not  pass 
under  all  of  the  spans  of  the  long  bridge.  Usually  the  greater  part 
flows  under  two  or  three  of  the  spans,  spreading  out  in  shallow  pools 
or  streamlets  under  others.  Beneath  the  greater  number  of  spans  is 
a  dry,  sandy  bed  at  ordinary  stages.  The  initial  point  for  soundings 
is  on  the  right  bank  and  consists  of  a  mark  on  the  railing  on  the 
upstream  side  of  the  bridge.  The  channel  is  nearly  straight  for  about 
500  feet  both  above  and  below  the  station.  The  banks  are  low,  but 
are  rarely,  if  ever,  overflowed.  The  current  is  moderately  rapid,  and 
the  bed  is  sandy  and  shifting. 

The  observations  of  river  height  are  made  at  the  Union  Pacific 
Railroad  bridge,  about  2  miles  below  the  wagon-road  bridge.  The 
railroad  bridge  is  2  miles  above  the  junction  of  Nortji  and  South 
Platte  rivers.  The  gage  is  vertical,  marked  to  tenths  of  a  foot,  and  is 
fastened  by  screws  to  the  piling  under  the  bridge.  The  gage  is  read 
twice  each  day  by  H.  E.  Dress,  the  railroad  bridge  watchman. 

The  bench  mark  is  the  top  of  the  east  rail  directly  over  the  gage 
rod.  Its  elevation  is  12  feet  above  the  zero  of  the  gage.  The  river 
usually  goes  dry  some  time  in  August.  In  measuring  depths  care 
must  be  taken  not  to  sound  too  close  to  the  piling,  as  there  is  usually  a 
hole  washed  out  around  the  base  of  each,  in  which  there  is  no  current. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurements  of  North  Platte  River  at  North  Platte ^  Nebr,,  in  190S, 


Date. 


April  2... 

Mays 

June  13 - 

Jtine  29 j do 

Julys - [ do 

July  31 

August  14 

September  17 

October  81 


do 

....do - 

W.  C.  Sturdevant . 
J.  C.  Stevens 


.SSK.     |Dl«h««e 


height. 


Feet. 
2.30 
2.  So 
2.90 
3.25 
2.80 
1.85 
1.80 
1.60 
2.00 


Second-feet. 
2,143 
5,004 
6,490 
9,114 
4,768 

791 

492 

1, 145 


Mean  daily  gage  lyeight,  in  feet ,  of  North  Platte  River  at  North  Platte,  Nebr.,for 

1903. 


Day. 


1. 

2. 

3. 

4. 

5.. 

6. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13. 


Mar. 


Apr.  May. 


16 

3.65 

16 

3.70 

17 

3.55 

18 

3.56 

19 

3.45 

80 

3.40 

21 

3  10 

22 .» 

2.80 

23 

2.a5 

24  . 

2  55 

25 

2.60 

28 

27 

2.45 
2.60 

28 

2.65 

29 

2  50 

30 

2  40 

2.40 

2.30 

2.35 

2.45 

2.50 

2.40 

2.40 

2.45 

2.70 

2.70 

2.65 

2.60 

2.55 

2.60 

2.50 

2.55 

2.55 

2.60 

2.50 

I  2.60 

I  2.60 

I  2.60 

I  2.60 

2.55 

j  2.55 

I  2.65 

2.60 

I  2.50 

2.65 

I  2.85 


Jane. 


31... 


2.45 


2.70 

2.75 

2.85 

2.90 

2.90 

3.00 

2.90  I 

2.85  ! 

2. 75  ' 

2.80  I 

2.75 

2.80 

2.65 

2.65 

2.60 

2.70 

2.70 

2.70 

2.75 

2.85 

2.85 

2.90 

2.90 

2.90 

3.a) 

3.05 

3.(X) 

2.95 

2.80 

2.80 

2.80 


2.70 
2.60 
2.66 
2.50 
2.45 
2.60 
2.60 
2.55 
2.60 
2.75 
2.85 
2.90 
2.90 
3.00 
3.00 
3.10 
3.20 
3.20 
3.30 
3.30 
3.40 
3.40 
3.40 
3.40 
3.55 
3.50 
3.40 
3.35 
3.25 
3. 15 


Jnly.  Aug.  Sept.  Oct.  !Nov.|  Dec. 


3.15 
3.05 
3.10 
3.20 
3.10 
3.00 
2.85 
2.80 
2.75 
2.65 
2.60 
2.70 
2.65 
2.50 
2.45 
2.40 
2.35 
2.30 
2.40 
2.30 
2.25 
2.40 
2.15 
2.05 
2.15 
2.00 
1.85 
1.70 
1.70 
1.85 
1.90 


2.00 
1.90 
1.85 
1.75 
1.65 
1.60 
1.50  j 
1.45  ' 
1.45 
1.40 
1.85' 
1.80 
1.80  ' 
1.80  ' 
1.70  I 
1.60  I 
1.65  I 
1.76 
1.90  I 
1.76  ' 
1.60  I 
1.60 

i.eo , 

1.70  I 
1.70 
1.70  I 
2.06  ' 

1.75, 
1.95  ' 
2.00 
1.80  I 


1.75 
1.60 
1.55 
1.60 
1.50 

i.eo 

1.60 
1.56 
1.60 
1.66 
1.55 
1.65 
1.40 
1.40 
1.55 
1.60 

I.eo 

1.70 
1.70 
1.70 
1.70 
1.70 
1.65 
1.70 
1.70 
1.&5 
1.66 
1.75 
1.80 
1.85 


l.a5 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
1.90 
1.96 
1.90 
1.90 
1.85 
1.95 
2.00 
2.00 
2.00 
2.06 
2.05 
1.95 
1.95 
1.95 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


2.00 

2.10 

2.10 

2.10 

2.10  i 

2.10 

2.05 

2.06 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.05 

1.56 

1.&5 

2.03 

2.20 

2.25 

2.35 

2.50 

2.65 

2-75 

2.F0 

2.75 

2.40 

2.40 

2  40 


2.40 
2.40 
2.25 
2.30 
2.06 
2.05 
1.85 

2.m 

2.10 
2.10 
2.30 
2.05 
2.20 
2.25 

2.;» 

2.40 
2.30 
2.50 
2.50 
2.50 
2.50 

2  a) 

2.60 
2.60 
2.60 
2.60 
2.70 
2.70 
2.66 
2.65 
2.70 


Hon.] 
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Rating  table  for  North  Platte  River  at  North  Platte,  Nebr.,  from  January  1  to 

December  Si,  l90S.a 


^J  Discharge,      ^^Si. 


beig] 


Discharge. 


Oase 
height. 


D«»»-'«te.     h«5R. 


Fert 

Second-feet. 

F>et. 

Second-feet. 

Feet. 

0.5 

15 

1.5   • 

665 

2.5 

.6 

80 

1       1.6 

670     1 

2.6 

.7 

50 

!       1.7 

800 

2.7 

.8 

70 

'       1.8 

950 

2.8 

.9 

100 

1.9 

1,120    1 

2.9 

1.0 

150 

2.0 

1,320 

8.0 

1.1 

310 

2.1 

1,560 

3.1 

1.2 

280 

2.2 

1,800    1 

8.2 

1.3 

370 

2.3 

2,150 

3.3 

1.4 

465 

1      '-' 

1 

2,520    1 

3.4 

Second-feet. 
2,950 
3,440 
4,050 
4,700 
5,350 
6,100 
6,900 
7,800 
8,800 
9,900 


Feet. 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 


Discharge. 


Second-feet. 
11,100 
12,700 
14,300 
16,000 
17,700 
19,400 


•This  tahle  was  applied  indirectly,  according  to  the  method  outlined  in  Nineteenth  Ann.  Rept. 
r.  S.  Geol-  Snrvey,  pt.  4,  p.  323  et  seq. 

Estimated  monthly  discharge  of  North  Platte  Rii^er  at  North  Platte,  Nebr.,  for 

190S. 

[Drainage  area,  2B,517  square  miles.] 


Month. 


March  15-31  a 

April 

May 

June 

JTily 

AugTwt 

September 

October 

November  1-18  «  .  _ 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Maximum. 

Minimum. 

Mean. 

14,800 

2,520 

6,562 

221,263 

5,025 

2,150 

3,223 

191,782 

6,500 

3,440 

4,866 

299, 199 

12,700 

2,735 

6,825 

406,116 

8,300 

670 

3,348 

205,861 

1,220 

370 

711 

43,718 

800 

325 

545 

32,480 

1,220 

875 

1,087 

66,837 

1,440 

m 

1,316 

46,985 

Run-olT. 

Second-feet '  tv»«*v  i^ 
per  square   I>®Pth  m 

0.230  0.145 

.113  .126 

.171  .197 

.239  .267 

.117  .135 

.025  .029 

.019  .021 

.038  .044 

.046  .031 


a  River  frozen  on  days  not  included. 
NORTH  PLATTE  RIVER  AT  BRIDGEPORT,  NEBR. 

This  station  was  established  May  4,  1902,  by  R.  H.  Willis.  It  is 
located  at  the  highway  bridge  on  the  public  road  due  north  of  Bridge- 
port. The  Burlington  and  Missouri  River  Railroad  bridge  crosses 
the  river  1  mile  above  the  gaging  station.  The  wire  gage,  with 
inclosed  scale,  is  fastened  to  the  upstream  hand  rail  of  the  bridge,  at 
the  south  end.     The  length  of  the  wire  from  the  end  of  the  weight  to 
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[NO.  90. 


the  marker  is  12.80  feet.  The  gage  is  read  once  each  day  by  Porter 
Hannawald.  Discharge  measurements  are  made  from  the  upstream 
side  of  the  highway  bridge,  which  is  supported  by  pile  bents  20  feet 
apart.  The  hand  rail  is  marked  at  10-foot  intervals  with  black  paint, 
and  the  initial  point  for  soundings  is  the  zero  mark  on  the  hand  rail 
at  the  south  end  of  the  bridge.  The  channel  widens  just  above  and 
below  the  station  and  is  then  straight  for  1  mile  above  and  one-half 
mile  below.  The  water  is  never  sluggish.  Both  banks  are  low  and 
sandy,  but  are  not  liable  to  overflow.  The  bed  is  of  shifting  sand, 
free  from  vegetation.  There  is  one  channel  at  ordinary  or  high 
stages,  but  at  low  water  the  river  is  divided  into  many  winding  chan- 
nels. The  river  generally  goes  dry  in  August.  In  sounding,  during 
discharge  measurements,  care  must  be  taken  not  to  get  too  close  to 
the  piles  of  the  bridge  supports,  as  there  is  usually  a  hole  near  the 
base  of  each,  tilled  with  dead  water.  Bench  mark  No.  1  is  a  6  by 
6  inch  stone,  marked  "IT.  S.  C.  &  G.  S.,"  located  in  the  NE.  i  sec. 
32,  T.  20  N.,  R.  50  W.,  of  the  sixth  principal  meridian.  It  is  130  feet 
east  of  the  east  gate  of  the  stock  yards  and  130  feet  northwest  of  the 
northwest  comer  of  the  public  school  building.  Its  elevation  is  9.94 
feet  above  gage  datum.  Bench  mark  No.  2  is  a  standard  alumi- 
num Geological  Survey  bench-mark  cap  set  in  a  20  by  12  by  il 
f  inch  stone,  the  top  of  which  is  built  up  with  concrete  to  form  a 
truncated  pyramid.  It  is  located  about  50  feet  south  and  a  little  east 
of  the  northeast  corner  of  lot  No.  4,  block  No.  2,  of  the  Riverside 
Addition  to  Bridgeport,  Nebr.  Its  elevation  is  11.32  feet  above  gage 
datum.  Bench  mark  No.  3  is  the  head  of  a  nail  driven  in  the  top  of 
the  west  end  of  the  cap  of  the  south  bent  of  the  bridge.  Its  eleva- 
tion is  10.14  feet  above  gage  datum.  Gage  datum  is  the  water  surface 
when  the  wire  gage  reads  zero. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurements  of  North  Platte  River  at  Bridgeport ^  Nebr,,  in  lyos. 


Date. 


March  81-. 

June  5 

Jtme  9 

Jime  16  .  _  _ 
June  19  ... 

Jtily4 

Jnly7 

July  13... - 
July  27.... 


Hydrographer. 


&t.     JDtochTg.. 


J.C.Stevens 

R.H.Willis 

do 

do 

J.  C.  Stevens 

R.H.Willis 

J.  C.  Stevens 

R.H.Willis 

do  -- 

a  Mean  of  two  gagings. 


?«•*. 

Second-fert. 

5.32 

i,a-w 

5.67 

3,783 

6.06 

6,174 

6.41 

8,441 

6.40 

10, 462 

5.77 

5, 547 

5.65 

«4,989 

5.87 

2,492 

5.10 

918 
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£H9eharge  nie€uuremeHt8  of  North  Platte  River,  etc. — Continued. 


Date. 


HydroKi^pher. 


«W.       Dtechaw. 


heigl 


July^iO J.C.Stevene-- 

Augii8t4 R.H.Willis-. 

August  13 J.  C.  Stevens. . 

August  18 R.H. Willis. - 

August  29 do    

September? O.V.P.Stout. 

October  19 R.H.Willis.. 


Ftet. 

Second-feet. 

4.98 

824 

4.95 

699 

4.90 

331 

5.12 

364 

5.05 

183 

5. 10 

284 

5. 10 

592 

3if«»  daily  gage  height^  in  feet ^  of  North  Platte  River  at  Bridgeport,  Nebr.^for 


1 

Day. 

Apr. 
5.3K 

4 

:{ 

4 



5.3B 

5.22 
5.:« 

% 

5.58 

6 

5.ra 

5.60 

« 

9 

5.80 

5.00 

10 

6.56 

11 

5.5« 

May.  June.  July.  Aug.  Sept.  ()<*t    Nov.  Dec. 


I 


12.. 

13.. 

14.. 

15.. 

16.. 

17 

\K. 

19  . 

ai . 

21.. 


24  - 


5.42 
5.43 
6.41 
5.46 
5.47 


5.  ill) 
5.50 
5.88 
5.53 
5.55 
5.60 
5.58 
5.67 
5.60 
5.80 
5.97 
5.85 
5.86 
6.80 


6.00 

5.98 

5.96 

'  5.90 

5.95 

5.98 

5.75 

5.66 

6..77 

[  5.78 

I  5.67 

'  5.60 

I  5.63 

,  5.57 

\  5.70 

5.65 

5.80 

5.88 

'  5.75 

I  5.92 

I  6.05 

'  6.06 

'  6.10 

i  6. 15 

J  5.96 

5.87 

'  5.85 

I  5.80 

I  5.98 

5.90 

6.72 


5.  TO 

5.65 

I  6.73 

6.85 

5.67 

5.73 

5.92 

!  6.00 

6.06 

6.20 

i  6.21 

,  6.23 

6.30 

6.38 

6.38 

,6.41 

6.35 

6.34 

;  6.39 

I  6.40 

6.36 

'  6.38 

'  6.45 

I  6.37 

I  6.37 

6.81 

'  6.27 

'  6.16 

I  6.10 

I  6.97 

I 


5.98 
5.86 
5.83 
5.81 
6.86 
5.72 
5.68 
5.63 
5.41 
5.46 
5.54 
6.46 
6.36 
5.29 
5.31 
5.37 
5.45 
5.22 
5.17 
5.30 
5.17 
5.13 
5.12 
4.99 
5.06 
5.27 
5.22 
5.22 
5.11 
6.19 
6.12 


5. 13 

5.00 

5.08 

5.14 

5.13 

5.09 

5.10 

4.90 

4.95 

5.05 

5.00 

4.95 

I  5.08 

j  4.95 

4.«. 

'  5.08 

'  5.00  j 

I  5. 10  ' 

5. 15 
j  5. 10 

1 6.08 ; 

5.00  I 
4.98  ^ 
'  5.3U  I 
I  6.10 

'  5. 10  I 

I  5.20 

I  6.00  I 

5.05 

5.08  I 

5.10  I 


I 


5.10 
5. 10 
5.08  I 
5.10  I 
5.05 
5.08  ' 
5.10 

5.00 ; 

5.00 
4.98 
4.85 
4.96 
4.90 

5.  a)  ■ 

5. 15 
5.12 
4.98 
4.96 
5.00 
5.00  I 
5.00 
5. 10 
5.20 
5.18  I 
5.18 
5,10 
5.15 
5.07  ' 
6.07  j 
5.05  I 


6.  a) 

5.06 

5.05 

5.07 

4.95 

5.10 

5.20 

6.15 

5. 10 

5.10 

5.22 

5. 10 

5.10 

5.16  ' 

5.10 

5.08  I 

6.05 

5.  OH  j 

5.08  ' 

5.05 

5.05  ' 

5.10 

5.12  ' 

5.10 

5.08  I 

5.05  I 


5.05  I 
5.07 

6.08  ' 

6.07  I 

5.08  ' 


5.07 

5.08 

5. 10 

5.06 

5.07 

5.10 

5.08 

5.05 

5.05 

5.00 

5.00 

5.02  I 

5.30  I 

6.35 

5.30 

5.40 

5.40 

5.40 

5.40  I 

5.40 

5.35  I 

5.30 

5.85 

5.37 

5.30 

5.87 

6.35  I 

5.37  I 

5.37  I 

5.37  , 


5.:i2 
5.30 
5.Jtt 
5.30 
5.30 
5.32 
5.50 
5.58 
5.48 
5.40 
5.42 
5.40 
5.38 


5.32 
5.35 
5.32 
5.64 
5.50 
6.60 
5.66 
5.76 
5.80 
5.67 
6.66 
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Rating  table  for  North  Platte  River  at  Bridgeport,  Nebr.,from  January  1  ta 

December  31, 1903. a 


Gage 
height. 

Discharge. 

Feet. 

Second-feel. 

4.5 

0 

4.6 

45 

4.7 

150 

4.8 

315 

4.9 

540 

5.0 

825 

Gaffe 
height. 

Discharge. 

Feet. 

Second-feet. 

5.1 

1.170 

5.2 

1,575 

5.3 

2,040     < 

5.4 

2,565 

5.5 

3, 150 

5.6 

3,780 

Gage 
height. 


Feet. 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 


Discharge. 

Second-feet. 
4,450 
5, 160 
5,910 
6,700 
7,510 
8,340 


Gage 
height. 


Feet. 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 


Discharge. 

Second-feet. 
9.190 
10,060 
10,950 
11,860 
12,780 
13,710 


"This  table  was  applied  indirectly,  according  to  the  method  outlined  in  Nineteenth  Ann. 
Rept.  U.  S.  Geol.  Survey,  pt.  4,  p.  328  et  seq. 

Estimated  moHthly  discharge  of  North  Platte  River  at  Bridgeport,  Nebr.,for  i:hj.l 
[Drainage  area,  iS8,190  square  miles.] 


Month. 


April" 

May 

Jnne 

July 

Augnst 

September 

October 

November  1-12  « 


Maximum. 


6,300 

7,920 

10,500 

6,700 

1,865 

420 

675 

1,170 


ge  in  second-feet. 

Minimum. 

Mean. 

1,575 

3,664 

3,460 

5,526 

3,780 

7,665 

825 

2,837 

90 

589 

200 

240 

90 

487 

675 

883 

Run-off. 


Total  in     i 

acre-feet.     Second-feet 
per  square 
mile. 


218,023 

339, 780 

456,099 

174,440 

36,216 

14,281 

29,944 

21,017 


0.158 
.238 
.331 
.122 
.025 
.013 
.021 
.038 


Depth  iit 
inches. 


0.176 
.274 
.369 
.141 
.029 
.014 
.024 
.017 


a  River  frozen  for  days  pot  included. 
NORTH  PLATTE  RIVER  NEAR  MITCHELL,  NEBR. 

This  station  was  established  June  3, 1902,  by  O.  V.  P.  Stout,  assisted 
by  R.  H.  Willis.  It  is  located  at  the  highway  bridge  1  mile  south  of 
Mitchell,  Nebr.  It  replaces  the  station  at  Gering,  Nebr.,  which  was 
discontinued,  as  the  narrower  channel  at  Mitchell  seemed  favorable 
to  increased  accuracy  of  gagings,  and,  being  nearer  the  Wyoming 
line,  it  serves  better  as  a  State-line  gaging  station.  The  gage  consists 
of  a  sash  weight  hung  by  a  brass  chain  running  over  a  pulley.  The 
scale  is  inclosed  in  a  box  fastened  to  the  upstream  hand  rail  near  the 
north  end  of  the  bridge.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  10.00  feet.  The  gage  is  read  once  ea**h 
day  by  Purly  Eytchison. 

On  April  4,  1902,  a  t^emporary  gage  rod  was  set  whose  zero  mark 
was  3.79  feet  lower  than  the  old  rod  of  1901.     On  May  3,  1902,  a  new 
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|)ennanent  gskge  was  put  in  whose  zero  mark  was  1  foot  lower  than  the 
old  rod  of  1901,  in  order  to  avoid  negative  gage  heights.  Hence, 
Iwtween  April  4  and  May  3,  1902,  2.79  feet  was  subtracted  from  the 
i,^ge  heights  reported  by  the  observer.  To  make  the  gage  heights 
reported  dnring  1901  comparable  with  those  of  1902,  1  foot  must  Ife 
adde<l. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
highway  bridge,  which  is  supiwrted  by  pile  bents  20  feet  apart..  The 
upstream  band  rail  is  marked  at  intervals  of  12^  feet  with  blue  paint 
aod  at  intervals  of  10  feet  with  white  paint.  The  initial  point  for 
standings  is  the  zero  mark  at  the  north  end  of  the  bridge.  The  chan- 
nel is  straight  for  2,(X)0  feet  above  and  Inflow  the  station.  The  mean 
velocity  varies  from  1  foot  at  low  stages  to  4  feet  per  second  at  high 
••stages.  Both  banks  are  low  and  sandy,  but  are  not  liable  to  over- 
rtow.  There  is  a  rather  large  island  in  the  gaging  section.  At  high 
stages  there  ai-e  three  channels,  and  at  low  stages  thei^e  are  from  three 
lo  forty  channels.  The  bridge  has  a  total  span  of  1,5G5  feet.  At  low 
water  the  channels  are  too  shallow  for  current-meter  nieasurements, 
und  at  such  times  velocities  must  be  estimated  or  determined  with 
floats.  Bench  mark  No.  1  is  a  cross  cut  in  the  floor  of  the  bridge  at 
the  gage.  Its  elevation  is  9.74  feet  above  gage  datum.  Bench  mark 
No.  2  is  the  head  of  a  nail  driven  in  the  top  at  the  west  end  of  the  ca[) 
of  the  first  bent  at  the  north  end  of  the  bridge.  Its  elevation  is  8.50 
f(-et  above  gage  datum.  Bench  mark  No.  3  is  a  standard  aluminum 
bench-mark  cap  of  the  Geological  Survey  leaded  into  the  top  of  a 
2-inch  gas  pii)e  4  feet  long,  with  a  plate  at  the  bottom.  It  is  located 
138  feet  north  of  the  north  end  of  the  bridge  and  30  feet  east  of  the 
line  of  the  downstream  hand  rail  extended.  It  is  2  feet  outside  of  a 
wire  fence.  Its  elevation  is  8.64  feet  above  the  gage  datum.  The 
gage  datum  is  the  water  surface  when  the  chain  gage  reads  zero. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

LHsckarge  measurementH  of  North  Platte  River  near  MitclielL  Xebr,,  in  rJOo, 
Date.  Hydrographer, 


March3l J.  C.  Stevens  . 

May  12 do  ... 

June  20 -    do      . .     . 

.Tilly  7 : -do 

Jiily:iO -do 

August  12_. - do      

AQomst  21 - -   ...     do  

Angiwt  22 do    . 

^5elItemlJe^  :i O.  V.  P.  Stout. 


Gage 
height. 

Discbarge. 

Feet. 

Second-feet. 

1.76 

1,735 

2.60 

3.580 

3.68 

9,637 

2. 72 

4,230 

1.50 

1.067 

1.20 

456 

.87 

184 

.88 

215 

.82 

158 

164  STREAM    MEASUREMENTS    IN   1903,   PART   111.  [xo.  39. 

Mean  daily  gage  height,  in  feet,  of  North  Platte  River  near  Mitchell^  Nebr^^for  I9ij-  i. 


Day. 


Mar.  Apr. 


1 

2 

'  1.76 

'1.70 

3 

1  1.80 

4 

5 

2.15 

.". 2.44 

6 

'  2.:«) 

7 

2.21 

K 

:.                          2.23 

» 

2.16 

10. 

'  2.14 

11 

'  2.14 

12 

;  2.15 

13-. 

2  25 

14 

1  2.25 

15 

l2» 

Ifl     

2.21 

17 

2.30 

18          .                    .       . 

2.34 

1» 

20 

1 

2.33 

2  :i5 

21.. 

2.34 

22               

2.:« 

2:^ 

24 

,  2.3B 

i  2.46 

25 

'  2.40 

26 

2.41 

27 

2.04 

28 

29 

a) 

31 

2.70 

2.8:^ 

;  2.83 

1.76  ' 

June.  July.  Aug. ! Sept.   Oct.  [Nov.    I>»*- 


May 

2.85 
2.80 
2.8:j 
2.81 
2.71 
2.71 
2.68 
2.63 
2.58 
2.60 
2.68 
2.60 
2.65 
2.68 
2.66 
2.85 
2.87 
2.90 
3.02 
3.11 
3.2[) 
3.24 
3.17 
2.87 
2.85 
2.90 
2.80 
2.84 
2.76 
2.60  i 


1 


t 

2.50  ! 

2.se  I 

2.61 

2.66 

2.65  I 

2.90  ' 

3.05 

3.16  I 

3.36  , 

8.89 

3.40 

3.44 

3.60 

3.60 

3.50 

3.46 

3.56 

3.66 

3.71 

3.65 

3.78 

3.91 

3.80 

3.75 

3.70 

3.61 

3.42 

3.30 

3.31 

3.25 


2.96 
2.85 
2.96 
2.96 

2.80 
2.70 
2.72 
2.65 
2.60 
2.36 
2.32 
2.32 
2.25 
2.15 
2.10 
2.06 
2.05 
2.(X) 
1.87 
1.80 
1.70 
1.63 
1.67 
1.82 
1.87 
1.76 
1.60 
1.55 
1.50 
1.60 
1.60 


1.47 

1.47 

1.40 

1.40 

1.40 

1.40 

1.30 

1.30 

1.25 

1.25 

1.36 

1.25 

1.25 

1.30 

1.15 

1.15 

1.23 

1.18 

1.(6 

.95 

.92 

.90 

.72 

1.10 

1.20 

1.10 

.87 

.85 


.87 


0.86 

.82 

.80 

.80 

.82 

.72 

.77 

.77 

.96 

.95 

.72 

.82 

.81 

1.35 

\.HS 

1.60 

1.60 

1.65 

1.65 

1.66 

1.66 

1.66 

1.68 

1.70 

1.70 

1.75 

1.74 

1.80 

1.77 

l.?2 


1.80  ' 
1.72 

1.69 ; 

1.71  ' 
1.67 
1.61  ' 
1.65 
1.70 

1.75  ' 
1.80 

1.76  ' 
1.77 
1.74' 
1.76 
1.76 
1.T9 
1.80  ' 
1.H4. 
1.87  ! 
1.82 
1.811 
1.85 
1.85 
1.80 
1.80 
1.80 
1.81 
l.«i 
1.82 
1.88 
1.89 


1.86 
1.86 
1.86 
1.85 
1.88 
1.8T 
1.90 
1.86 
1.91 
1.80 
1.81 
2.02 
2.01 
2.10 
2.07 
2.08 
2.7K 

2.frr 

2.18 
1.65 
2.(1) 

2.  a) 

2.U0 
2.01 

i.se 

2.04 
2.08 
2.  OS 
2.10 
2.16 


2.  14 

2.  <■» 
l.M 
1-^7 
2   12 

2.:«) 

2.01 

1.91 
l.H» 
1.67 

l.cai 

1.4.S 
!.« 

i.rirf> 

1.46 
1.47 
1.4fi 
l.tC, 

i.;m 

l.fitS 
l-Tfi 
l.NT, 
l.M 
1-71 
1.91 
l.«2 
2.(1) 
1.8S 
1.T8 
!.*«» 
2.UI 


Rating  table  for  N(n'th  Platte  River  near  Mitchell,  Nehr.,froni  January  1  to 

December  :it,  19asa 


Gage 
height. 

DiBcharge. 

Qage 
height. 

Discharge. ; 

hei^l 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second -feet. 

Feet. 

Secfmd'feet. 

Feet. 

Second-feet. 

0.7 

165 

1.6 

i        1,100 

2.5 

3,250 

3.4 

7,450 

.8 

180 

1.7 

1        1,300 

2.6 

3,580    : 

3.5 

8,080 

.9 

200 

1.8 

1,500 

2.7 

3,950    ' 

3.6 

8,740 

1.0 

250 

1.9 

1,710 

2.8 

4,870    , 

3.7 

9,430 

1.1 

350 

2.0 

'       1,930 

2.9 

4,830    ' 

3.8 

10,150 

1.2 

460 

2.1 

'      2,170 

3.0 

5,310 

3.9 

10,870 

1.3 

580 

2.2 

2,410 

3.1 

5,800 

4.0 

11,610 

1.4 

720 

2.3 

2,670 

3.2 

6,310 

4.2 

13,090 

1.5 

900 

2.4 

2.950 

3.3 

6,860    , 

n  This  table  was  applied  indirectly,  according  to  the  method  outlined  in  Nineteenth  Ann. 
Bept.  U.  S.  Qeol.  Survey,  pt.  4,  p.  323. 
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Estimated  wont  My  fJificharyv  of  Xorth  Phtttr  Hirer  near  Mitchell,  Xebr.^for  I!HU. 
[Dnunafce  arva,  iA^MfO  aqnare  miles.] 


Month. 


April     

May I 

Jime I 

July 

Angnst j 

September I 

October ! 

November  1  to  16a.. 


DiAchaifpe  in  8«cond-feet. 

1 

Total  in 
afn»-foet. 

170,301 

Run^ 

HtM*<md-fe*»t 

in*r  Hquart* 

mile. 

0.117 

ntl. 

Maximnm. 

Minimum.  1 

1 

1 

Mmn. 
2,862 

IVpth  in 
incb(»H. 

5,070 

1,600  ' 

0.131 

6,580 

3,400  1 

4,471 

274,911 

.183 

.211 

10,870  1 

3,250 

7,340 

486,760 

.301 

.386 

5,310 

1,000 

2,632 

161,835 

.108 

.125 

900 

165  ' 

472 

29,022 

.019 

.022 

1,500 

165  1 

765 

45,521 

.031 

.085 

1,710 

1,100 

1,449 

89,095 

.059 

.068 

S,170 

1,500 

1 

1,762 

55,918 

.072 

.043 

o  River  f  rosen  on  days  not  Included. 
NORTH  PLATTE  RIVER  AT  GUERNSEY,   WYO. 

This  station  was  established  June  14,  1900,  by  A.  J.  Parshall.  It 
Ls  located  at  the  county  bridge  about  a  half  mile  northwest  of  Guern- 
sey. The  bridge  has  eight  piers,  the  sides  are  planked,  and  there  is 
uniform  flow  under  each  span.  The  rod  originally  consisted  of  a  4 
by  4  inch  by  12-foot  scantling  firmly  attached  to  one  of  the  piers  of 
the  bridge.  As  the  station  was  to  be  a  temporary  one,  a  metallic  tape, 
divided  into  feet  and  tenths,  was  securely  fastened  to  the  rod. 

It  was  found  that  considerable  inconvenience  was  caused  by  sand 
accnmulating  about  the  rod  as  the  high  water  subsided.  With  the 
opening  of  the  season  of  1902  a  new  rod  was  placed  about  200  feet 
above  the  first  location.  It  was  fastened  to  one  of  the  piers  of  the 
railroad  bridge,  and  was  placed  1  foot  lower  in  the  water. 

The  1902  bench  mark  is  a  spike  driven  into  a  sleeper  of  the  bridge 
1  foot  from  the  rod  and  at  an  elevation  of  10.04  feet  above  the  zero. 
The  channel  is  straight  for  a  distance  above  and  below  the  station. 
Both  banks  are  high  and  do  not  overflow  at  high  stages.  The  bed  of 
the  stream  is  sandy,  but  probably  does  not  shift  much. 

During  the  latter  part  of  the  season  of  1903  the  1902  gage  was 
replaced  by  a  new  rod,  with  its  zero  at  the  same  elevation  as  that  of 
the  old  gage.  The  new  rod  is  attached  to  a  pile  of  the  railroad  bridge, 
which  has  been  recently  reconstructed.  In  February,  1 904,  the  eleva- 
tion of  the  new  rod  was  checked  with  the  temporary  bench  mark,  and 
by  comparison  with  the  readings  of  the  old  rods  which  are  still  in 
place.  This  comparison  shows  that  the  rod  has  settled  0.076  foot. 
The  1903  bench  mark  is  a  monument  set  125  feet  southeast  of  the  rod 
at  an  elevation  of  13.65  feet  above  the  zero  of  the  gage  and  4,331  feet 
above  sea  level. 

Measurements  are  still  made  from  the  county  bridge,  which,  while 
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it  does  not  furnish  a  perfect  location  for  measurements,  is  the  best 
yet  found  on  the  river  in  Wyoming  below  the  Saratoga  station. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  measurements  of  North  Platte  River  at  Guernsey,  Wyo, ,  in  190i. 


Data. 


Aprils - A.  J.Parshall... 

April  22... John  E.  Field... 

April  24 L.  V.  Branch 

May  17  John  E.  Field 

June  17 H.  G.  Stories  ..  . 

August  I Chas.  Cari)enter. 

August  13 - do 

Augustas .- I do 

September  8 do 

June  12 I  John  E.  Field  ,.. 


Hydro^rrapher. 


Gage 

leight. 


heig] 


DiHirliarfff 


Fret. 

St^nntl-ft-f't. 

2.60 

4.291 

2.10 

2,671 

2.37 

3,306 

3.20 

4,966 

5.00 

10,  HIS 

1.00 

1,137 

.45 

544 

.30 

454 

.20 

36.S 

4.a5 

9,29fi 

Mean  daily  gage  height  y  in  feet  ^  of  North  Platte  River  at  Guernsey  ^  Wyo,,  far  It  ***,:. 


Day. 


10. 

11. 

12. 
13. 
U. 
15. 
16. 
17. 
IH. 
19. 
20- 
21. 
22.. 
23. 
24. 
25. 
36. 
27. 
2H.. 
29. 

an. 

31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

!>,.. 

O.H() 

0.70 

0.90  1  l.:iO  J  2.90 

2.70 

3.70 

1.00 

0.20 

0.80 

0.70 

O.Ni 

.80 

.70 

.90  '  l.«5 

2.80 

2.75 

3.55 

.96 

.20 

1.00 

.70 

.>«» 

.80 

.70 

.90     2.50 

2.70 

2.80 

.3.40 

.90 

.20 

.90 

.70 

.>«> 

.80 

.70 

1.00 

2.25  '  2.60 

2.90 

3.15 

.80 

.20 

.90 

.70 

Ul 

1.00 

.70 

1.00 

2.05     2.55 

3.10 

3.00 

.70 

.20 

.90 

.TO 

.;i) 

1.00 

.70 

1.00 

1.95     2.45 

3.50 

2.90 

.70 

.20 

.95 

.70 

.:4> 

1.00 

.70 

1.00 

1.85  1  2.40 

3.75 

2.75 

.70 

.20 

.90 

.70 

.«> 

1.00 

.70 

1.00     1.70  1  2.40 

4.10 

2.60 

.70 

.20 

.80 

.70 

.«[. 

1.00 

.70  i  1.00  1  l.flO  ,  2.45 

4.25 

2.50 

.70 

.15 

.86 

.70 

.m 

1.00 

.70 

1.00  1  1.50  1  2.55     4.40 

2.40 

.70 

.15 

.90 

.70 

.70 

.90 

.80 

1.00     1.50     2.&5     4.55 

2.20 

.60 

.15 

.80 

.70 

.7l» 

.90 

.80 

1.00     1.65  1  2.70     4.75 

2.06 

.60 

.15 

.80 

.70 

.70 

.90 

.80 

1.10     1.70 

2.90  1  4.80 

2.(W 

.50 

.20 

.80 

.70 

.70 

.95 

.80 

1.20  1  1.75 

2.95  '  4.80 

1.90 

.50 

.30 

.90 

.70 

.:*\ 

.95 

.80 

1.70     l.H.-> 

3.(K1 

4.70 

1.80 

.40 

.55 

.90 

.65 

..'rfi 

.95 

.80 

i.eo  1 1.90- 

3. 15 

4.90 

1.66 

.40 

.65 

.90 

.60 

.11) 

.^, 

.80 

l.flO  ,  1.90 

3.40 

5.00 

1.50 

.40 

.70 

1.00 

.60 

.«! 

.1ft 

.80 

1.80 

2.00 

3.50 

5.10 

1.40 

.30 

.80 

1.00 

.60 

.«! 

.95 

.8(» 

1.70 

2.10 

3.65 

5.0f» 

1.30 

.30 

.80 

1.00 

.60 

nil 

.90 

.90 

1.90 

2.00 

3.75 

5.00 

1.30 

.30 

.a5 

1.00 

.00 

1.10 

.90 

.9t> 

1.80 

2.00 

3.80 

5.25 

1.20 

.30 

.90 

1.00 

.80 

l.Ui 

.90 

.90 

1.60 

2.15 

3.a5 

5.10 

1.20 

.40 

.90 

.96 

.50 

i.m 

.90 

.90 

1.40 

2.25 

3.75 

5.00 

1.30 

.40 

.90 

.90 

.50 

i.iii 

.90 

.90 

1.35 

2.40 

3.55 

4.90 

1.35 

.55 

.90 

.90 

1.70 

l.<i> 

.80 

.90 

1.30 

2.50 

3.35 

4.75 

1.15 

.40 

.90 

.85 

1.25 

LOT) 

.80 

.90 

1.30 

2.50 

3.15 

4.55 

1.10 

.30 

.90 

.80 

.96 

l,«> 

.80 

.90 

1.06 

2.60 

3.10 

4.a> 

1.10 

.30 

.90 

.80 

.95 

i.a» 

.70 

.90 

1.00 

2.80 

2.85 

4.15 

1.00 

.45 

.90 

.80 

1.00 

l.W 

.70 



1.10 

2.90 

2.80 

3.95 

1.00 

.a5 

.90 

.70 

.96 

l.U» 

.70 

1.25 

2.90 

2.75 

3. 75 

1.00 

.30 

.80 

.70 

.90 

.91) 

.70 

1.30 

2.60 

1.00 

••* 



.70 
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Rating  tablv  for  Xorfh  PUttU'  River  at  Gnermey,  Wyo,,  from  January  Ho  Dereiu- 

her  SI,  190S, 


eSfiSit. 

Dfacharge.  1 

Fert. 

Serond-feet.  | 

h^SSETt. 

Sectmd'fret: 

beiglh. 

_-_  .__ 

Feel. 

DlflclutrRe. 

F^t, 

F^t. 

Second-feet. 

0.2 

365 

1.2 

i,3a5    1 

2.2 

2,915 

3.4 

5,595 

.3 

435 

1.3 

1,500 

2.8 

3, 105 

8.6 

6,145     ! 

.4 

513 

1.4 

1,635 

2.4 

3,800 

8.8 

6,750     ; 

.5 

eoo 

1.5 

1,775 

2.5 

8,500 

4.0 

7,400    . 

.6 

6d5 

1.6 

1,920 

2.6 

8,705 

4.2 

8,070    . 

. « 

795 

1.7 

2,070 

2.7 

;      8,915    1 

4.4 

8,740  ; 

.8 

900 

1.8 

2,225 

2.8 

4,185 

4.6 

9,410 

.9 

1,007 

1.9 

2,385 

2.9 

1      4,860 

4.8 

10,080 

1.0 

1,116 

2.0 

2,555 

3.0 

\      4,595 

5.0 

10,750 

l.t 

1.235 

2.1 

2,730 

3.2 

5,080 

5.2 

11,420 

Curve  well  defined. 

EAtimatM  monthly  iliMcharge  of  North  Platte  Rii^er  at  Gnemttey,  Wyo,,for  190.^. 
I  Drainage  area,  10,S43  aqoare  miles.] 


I 


I)iflc>haiice  in  aeoond-feet. 


Run-off. 


Month. 


I  Maxiinnm.  |  Miuimnm.  !     Mean. 


Total  in 
acre-feet.     Second-feet 


per«inare   ^^^^ 


January |        1,116  . 

February i        1,C07  ! 

March '        2,3a5 

April 4,360 

May 6,910 

June 11, .588 

Jnly .'        6,440 

Angiiflt  I        1,116  I 

.September       1,007 

Ottober  1,116 

November  *2,070 
IW-ember  1,235 

The  year ,  11,588 

I 


795 

795  I 

1,007 

1,500 

3,300 

3,915 

1,116 

435 

333 

795 

600 

435 


987 
897 
1,454 
2,711  ; 
4,671  I 
8,485  I 
2,634 
635  ' 
665  ' 
980  I 
869 
882  I 


60,688  I 

49,817  i 

89,403  ; 

161.316  I 

287,209  : 

504,893  I 

161,958  j 

39,045  ; 

39,570  I 

60,258  I 

51,709  I 

54,232  I 


mile. 


333  I      2,156   1,560,098 


0.061 
.055 
.090 
.167 
.288 
.522 
.162 
.039 
.041 
.060 
.053 
.054 

\133 


I 


0.070 
.057 
.104 
.186 
.332 
.582 
.187 
.045 
.046 
.069 
.059 
.062 

1.799 


LARAMIE   RIVER  AT   UVA,  WYO. 

This  station  was  established  April  14,  1903,  by  R.  G.  Schnitger.  It 
is  located  at  the  Colorado  and  Southern  Railroad  bridge  one-half 
mile  south  of  Uva,  Wyo.     The  vertical  gage  is  attached  to  the  piles 
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which  support  the  bridge.  It  is  read  twice  each  day  by  J.  A.  Carly. 
Discharge  measurements  are  made  by  wading  at  a  point  one-fourtli 
mile  below.  The  initial  point  for  soundings  is  on  the  north  bank. 
The  channel  is  straight  for  200  feet  above  and  below  the  station,  and 
the  current  is  sluggish.  The  right  bank  is  high  and  not  liable  to 
overflow.  The  left  bank  is  liable  to  overflow.  The  bed  of  the  stream 
is  sandy  and  shifting.  The  bench  mark  is  a  spike  driven  in  tho 
bridge  timber  marked  with  a  cross.  Its  elevation  is  14.1  feet  above 
the  zero  of  the  gage,  and  7.1  feet  above  the  top  of  the  rod. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  measurements  of  Laramie  River  at  Uva,  Wyo.,  in  190S, 


Date. 


Hydrographer. 


I, 

i 

April  14 R.  G.  Schnitger. 

June  5 A.J.  Parehall . . . 

July  4 do 

August  8 I do 

September  1 j do 


I  Diacha.rg:*'. 


Feet. 

F.ecnnd-/eef. 

0.70 

193 

.,m 

316 

.25 

65 

.10 

31 

-.35 

3.7 

Mean  daily  gage  height,  in  feet,  of  Laramie  Rir^er  at  Uva,  Wyo,,  for  1903. 


Day. 


Apr.      May.     June.     July.     Aug.      Sept.      Oct. 


9. 
10. 

n. 

12. 

13 

U. 

15. 

16.. 

17. 

18.. 

19. 

ao. 

21. 
22. 


24. 
25. 


27- 
28. 
29. 


0.75 
.75  I 
.70  I 
.72 
.75, 
.70 
.70 
.65  : 

1.00 
1.00  I 

.90  I 
1.00  I 
1.00  I 
1.10 

.90  I 


0.90 

0.60 

.80 

.60 

.90 

.60 

.72 

1.60 

.70 

1.00 

.80 

.90 

1.00 

.80 

1.00 

.70 

.90 

.60 

1.00 

.60 

1.10 

.60 

1.10 

.60 

1.10 

.60 

1.00 

.60 

1.00 

.60 

.90 

.50 

.90 

.50 

.90 

.50 

.90 

..W 

.80 

.80 

.80 

.70 

.80 

.60 

.80 

.60 

.80 

.60 

.80 

.60 

.70 

.60 

.70 

.60 

.60 

.50 

.60 

.50 

.60 

.50 

.60 

0.40 

.:« 
.:« 

.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.40 

.:« 

.25 

.20 
.20 
.20 
.20 
,20 
.20 
1.30 
1.00 
.90 
.70 
.40 
.30 


0.20 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.05 
.05 
.00 
.00 
.00 

-  .10 

-  .10 

-  .10 

-  .10 
.10 

-  .30 

-  .20 
.20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .i» 

-  .30 

-  .30 

-  .30 

-  .83 

-  .30 


-0.35 

-  .36 

-  40 

-  .40 

-  .40 

-  .40 

-  .40 

-  .40 

-  .40 

-  .40 

-  .40 

-  .40 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

-  .10 
-.06' 

-  .05 

-  .20 

-  .20 

-  .20 

-  .20! 


-  .20 

-  .20 


-0.20 

-  .21) 

-  .20 

-  .20 

-  .80 

-  .20 

-  .20 

-  .a) 

-  .20 
.20 

-  .2l» 

-  .20 

-  .30 

-  .a) 

-  .20 

-  .20 

-  .20 

-  .20 

-  .» 

-  .30 

-  .20 

-  .20 

.a» 

.20 

-  .a) 

-  .» 

-  .80 

-  .80 

-  .ai 

-  .30 
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Bating  table  for  Laramie  River  at  Uihi,  Wyo,,from  April  U  to  October  SI^  190S, 


agTt.  ««»-*..  hSas. 


Ffrt. 

Srrttnfi-feet. 

0.4 

3 

.8 

6 

-   .2 

n   \ 

-  .1 

18 

-    .0 

26 

.1 

t 

36 

Feet. 
0.3 

.:« 
.4 
.5 
.6 
.7 


Discharge. 

heiffLt. 

Discharge,  j 

hei^. 

Discharge. 

Sertmd'feet.' 

Feel. 

flec*md/eet. 

Feet. 

Senmd'feet. 

50 

0.8 

202 

1.4 

4ft0 

70 

.9 

240 

1.5 

580 

92 

1.0 

284 

1.6 

580 

116 

1.1 

aao 

142 

1.2 

880     ' 

170 

1.8 

480     I 

Tangent  above  1.1  feet  gage  height.    Differences  above  this  point.  50  per  tenth. 

Estimated  monthly  discharge  of  Laramie  River  at  Uva,  Wyo.^for  190,f, 
[Drainage  area,  3«179  aqoare  miles.] 


Discharge  in  necond-feet. 


Month. 


Mazimnm. 


I 


April  14-30 ....[ 

May 

June - 

July     -^ 

August ' 

September 

October I 


Minimum.  ,     Mean. 


330 

580 

430 

50 

26 

11 


156  1 

116  I 

50  ' 

5 

3  I 
11  I 


217 

225 

163 

130 

21 

13 

11 


Total  in 
acre-feet. 


Ran-off. 


Second-feet 

per  square ' 

mile. 


Depth  in 
inches. 


7,317  ' 

13,835  I 

9,690  I 

7,993 

1,291  \ 

774  ' 

676  i 


0.068 
.071 

.ail 

.041 
.007 
.004 
.003 


I 


0.043 
.082 
.057 
.047 
.008 
.004 
.003 


LITTLE   LARAMIE    RIVER  AT  HALEY'S    RANCH,    NEAR   LARAMIE,   WYO. 

This  station  was  established  in  March,  1903,  by  B.  P.  Fleming.  It 
was  located  at  Haley's  ranch,  near  Laramie,  Wyo.  The  bench  mark 
is  a  croHS  on  the  top  of  the  railing  post  on  the  upstream  side  of  the 
bridge  at  the  left  end.  Its  elevation  is  10.3  feet  above  the  zero  of 
the  gage.     This  station  was  discontinued  September  30,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Diseharge  measurements  of  Little  Laramie  River  at  Haley'' s  ranch ^  near  iMramie, 

Wyo.,  in  190S. 


Date. 


I 


Hydroffrapher 


I  Discharge. 


May5 |  B.  P.  Fleming- 
July  8 I do 

August  12 '.   ...do 


Feet.        I  Second-feet. 
1.70  i  40.54 

1.97  j  46.47 

1.38  6.34 
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Mean  daily  gage  height,  in  feet,  of  Little  Laramie  River  near  Laramie,  Wyo,,for 

1903. 


Day. 

Mar. 

Apr. 

May. 

June. 

1.70 
1.70 
1.80 
2.00 
2.70 
3.20 
3.00 
3.60 
4.30 
5.00 
4.80 
4.50 
4.00 
4.30 
4.40 
4.00 
4.60 
4.30 
4.20 
4.10 
4.00 
3.90 
3.80 
3.60 
3.60 
3.30 
3.10 
2.90 
2.70 
2.80 

July. 

Aug. 

S«pt. 

1 

2.20 
2.20 
2.20 
2.60 
2.60 
2.80 
2.60 
2.40 
2.40 
2.20 
2.20 
2.00 
2.00 
1.90 
1.80 
1.80 
1.80 
1.80 
1.90 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.80 
1.70 
1.70 
1.70 
1.60 
1.60 
1.50 
1.50 
1.60 
1.60 
1.50 
1.60 
1.60 
1.70 
2.00 
2.40 
2.20 
2.00 
1.80 
1.90 
1.80 
1.7D 
1.70 
1.70 
1.70 
1.60 
1.70 
1.70 
1.70 

2.70 
2.80 
2.50 
2.60 
2.40 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

1.70 
1.60 
1.60 
1.50 
1..50 
l..<iO 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
l.QO 
1.00 
1.00 
1.00 
1.00 
1.00 

0.9i» 

2 

.fli 

3 

.(i» 

4                

.U> 

5 

.«» 

6...  

.80 

7 

.00 

8            

.00 

9 

.00 

10 

.«) 

11              .... 

.00 

12 

.00 

13 

1.10 

14 

1.30 

15 

1.3f) 

16 

1.80 

17 

2.01) 

18               ..... 

2.10 

19 

2.20 

20 

2.20 

21   

22 

23 

2.20 
2.20 
2.9) 

24 

2.20 

25 

26  

27 

1.80 
1.80 
1.80 
1.80 
1.80 
2.00 
2.00 

2.10 
2.10 
2.10 

28 

2-10 

29 

2.10 

30 

31 

2.W 

LITTLE  LARAMIE  RIVER  NEAR  HATTON,  WYO. 

This  station  was  established  in  1902  by  B.  P.  Fleming.  It  is  locate<l 
at  an  old  bridge  25  miles  northwest  of  Laramie,  Wyo.  The  gage  is  a 
plain  staff  graduated  to  feet  and  tenths  and  secured  to  the  bridge.  It 
is  read  twice  daily  by  J.  M.  May,  a  ranchman,  who  lives  about  To 
yards  from  the  gage.  The  initial  point  for  soundings  is  a  nail  driven 
in  the  bridge  stringer  at  the  left  bank.  The  channel  is  straight  abovo 
the  station  and  curved  below.  The  water  is  quite  swift.  The  right 
bank  is  liable  to  overflow.  The  left  bank  is  high  and  rocky.  There 
is  an  old  channel  at  the  right  of  the  station  in  which  there  is  some 
flow  at  high  water.     The  bed  of  the  stream  is  rocky  and  very  rough. 

The  bench  mark  is  a  cross  on  the  top  of  the  first  post  in  the  fence 
which  forms  the  approach  to  the  bridge  from  the  left  bank.  Its  ele- 
vation is  10.27  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 


Horrl  PLATTK   HtVER   DRAINAGE   BA9IN.  l7l 

Discharge  mectsurenients  of  Little  Laramie  River  near  Hatton,  M'yo.,  i»  tf^)'l. 


Mean  daUy  gage  height,  in  feet,  of  Little  Laramie  River  near  Hatton  Wyo.,for 

190S. 


D«y 

Apr. 

May.  Jane. 

July. 

Ang. 

1.00 
.95 
.90 
.90 
.90 

1               ^^ 

Apr. 

May 

Jane. 
8.76 

July.  Ang. 

1 

l.£5    i.ffi 

ISO 
2.10 
1.70 
1.66 
l.SO 
1.60 
1.50 
1.60 
1.40 

!  17 

1.40 
1.85 
1.15 
1.30 
1.05 
1.00 
1.10 
1.10 
1.10 
1.10 
1.30 
1.10 
1.05 
1.36 

.« 

1.66   

2 

3 

4 

5. 

1.00 
1.00 
1.25 
1.16 

1.70 
2.10 
2.56 
2.S 
2.90 
3.20 

1  18 

1  19 

'  20 

l21       

1.70 
2.10 
2.80 
2.05 

i.ao 

1.85 
1.70 

i.m 

1.65 
1.S5 

a96 
4.10 
4.00 
8.85 

aso 

3.50 
3.55 
4.  (JO 
.S.80 
3.(10 

1.46    

1.86    

1.26    

1.26    

6 

.80 

.80   .  22 

1.20    

.80 
.80 
.80 

1 

,  23 

1.20    

? 

.80,  3.95 

.80  I  a80 

'I 

1.25    

& 

1.20   

10 

1.35  '  4.00     1.40  1    .90 
1.30  '  4.20     1.86     1.00 
1  an  1  »  70  !  1  IK       m 

1  26 

1  27 

1.20    

11.                           

1.25    

]4 

1  15 

,  28 

i.eo  1  3.00 

1.15     

W 

1.25     1.25    'A.90  1  1.85  |    .» 

1.40     l.a)  '  3.80'  1.40  1    .80 

1  1.15  1  1  »  1  3K  1  l-flR  '     -8ft 

i»    .:.::: ": 

1.50 
1.50 
1.65 

2.85 
2.70 

1.10    

14 

'so 

1.00    

l-'i 

i  31 

1.00   

18 

1.10 

1.10 

3.90 

,1.40 

1 
i 

Rating  table  for  Little  Laramie  River  near  Hatton,  Wyo,,from  April  12  to 

Augmt  IS,  2903, 


h?i^t. 

Diacharge. 



Second-feet. 

! 

Discharge. 

Fett. 

Feet. 

Second-feet. 

0.8 

64 

1.7 

302 

.9 

80 

1        1.8 

343 

1.0 

98 

1.9 

886 

1.1 

118 

1      2.0 

433 

1.2 

141 

1      2.1 

482 

1.3 

167 

.      2.2 

533 

1.4 

196 

1      2.3 

586 

1.5 

229 

2.4 

642 

1.6 

264 

2.5 

700 

Gage 
height. 


Feet. 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 


Discharge.  L^gje 


height. 


Second-feet.  A 

760  I' 

820  l! 

880  I 

940  I' 

1.000  || 

1,060  li 

1,120  I 

1,180  I 

1,240  ll 


Feet. 

3.5 
3.6 
3.7 
3.8 
3.9 
4.0 
4.1 
4.2 


Discharge. 


Second-feet. 
1,800 
1,360 
1,420 
1,480 
1,540 
1,600 
1,660 
1,720 


I 
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Eatimated  monthly  discharge  of  Little  La/ramie  River  near  Hatton,  Wyo.,forJffOi. 

I  Discharge  in  second-feet. 


Month. 


April  12-:]0 . 

May 

June 

July 

August  1-15 


Minimnm. 

Mean. 

196 

98 

140 

586 

64 

222 

1,720 

303 

1,217 

700 

98 

207 

98 

64 

74 

Total  in 
acro-feet. 


5,276 
13,650 
72,417 
12,728 

2,202 


SWEETWATER  RIVER  AT  DEVILS  GATE,   NEAR  SPLITROCK,  WYO. 

This  station  was  established  in  October,  1902,  by  W.  W.  Schlecht. 
It  is  located  about  one-fourth  mile  above  Devils  Gate  and  is  reached 
by  team  from  Rawlins  or  from  Casper,  Wyo.  The  gage  is  of  the 
wire  type,  with  the  scale  board  graduated  to  feet  and  tenths.  It  is 
I'ead  twice  daily  by  Tom  Sun,  jr.,  a  rancher,  who  lives  about  300  yards 
from  the  gage.  The  gagings  are  made  temporarily  from  a  foot  bridge 
at  Tom  Sun's  house.  It  is  intended  later  to  establish  a  cable  at  this 
point. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  measurements  of  Sweetwater  River  at  Devils  Gate,  near  Splitrock,  Wyo,^ 

in  1903, 


Date. 

Hydrographer. 

Gage 
1     height. 

Discharge. 

Feet, 

SecoruUfeet. 

June  8  - .     . . 

L.  V.  Branch 

5.20 

208 

June  7 - .            

.     .do 

5.65 
5.a5 

323 

June  18 

do 

380 

June  27 

do 

5.20 

163 

June  29    . .       . .       

do 

5.10 

1^)6 

July  4 

A.Weiss 

4.85 

110 

July  12 

L.V.Branch 

4.46 

46 

July  16.  _ 

do 

4.30 

37 

July  24.. 

.       .do 

4.14 

»>o 

May  7 _. 

A.J.PftTffhftll 

4.85 

117 

1 

noTT.] 
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Mean  daily  gage  height,  in  feet,  of  Stoeetwaier  River  at  Devils  Oate,  near 
Splitrocky  Wyo.,  for  1903, 


1 h 

« 

3 

4 

0 

6 

7 

» 

9 

10 

11 

12 

W 

14 

15 

16 

n 

IH 

1» 

fli 

21 

a 

a 

« 

» 

».. 

27 

3N 

9 

%y  

31 


Jan. 

Feb. 

Mar.  1  Apr.  May.  June.  Joly . ,  Aug. 

Sept. 

Oct. 

Nov., 

i.fiO    4. 70 

4.90  !  6.18    6.80 

5.15 

4.95 

4.10 

4.00     4.16  1  4.46 

4.45 

4.S0  ,  4.6e 

4.90    6.a)    6.90 

6.16 

4.90 

4.10 

4.00  I  4.16     4.46 

4.40 

4.S0  '  4.70 

4.90    4.98    6.16 

6.16 

4.90 

4.10  '  3.96  '  4.20     4.46 

4.4» 

4.50     4.60 

4.90    6.00 

4.90 

6.25 

4.80     4.06  i  8.95  1  4.20    4.46  < 

4.40 

4.56    4.60 

4.90 

4.88 

4.90 

6.48 

4.80 

4.00;  3.96  14.20    4.46 

4.40 

4.60     4.66 

4.9e 

4.80 

4.80 

6.66 

4.80 

4.00     3.96  '  4.20     4.45  , 

4.40 

4.60     4.70 

4.95  !  4.80  :  4.88 

5.67 

4.80 

4.00    3.96    4.25     4.46 

4.40 

4.60    4.70 

4.90  1  4.70    4.90 

6.72 

4.67 

4.00     3.96     4.26     4.46 

4.42 

4.60    4.70 

4.90  •  4.70  '  4.98 

6.70 

4.60  1  4.06  1  a95  j  4.80  '  4.40 

4.40 

4.60     4.70 

4.80     4.70     4.90 

6.70 

4.50  j  4.60    3.95     4.30,4.42 

4.40 

4.60    4.70 

4.78     4.62    4.90 

6.80 

4.46     4.30  1  a96 

4.80  >  4.42 

4.40 

4.58     4.70 

4.56     4.66     4.85 

6.85 

4.40  1  4.10     3.95 

4.30  '  4.50 

4.40 

4.56 

4.70 

4.46     4.72     4.86 

6.86 

4.40  !  4.00 

4.16 

4.80 

4.50 

4.40 

4.60 

4.68 

4.56  '4.78  1  4.80 

6.80 

4.40    4.00 

4.10 

4.35 

4.50 

4.42 

4.60 

4.60 

4.68 

4.78     4.80 

6.78 

4.80 

4.00 

4.06 

4.86 

4.50 

4.48 

4.58 

4.70 

4.40 

4.75  1  4.80 

6.80 

4.30 

4.00 

4.02 

4.35 

4.50 

4.55 

4.50 

4.70 

4.40     4.86  1  4.86 

6.90 

4.80 

4.00 

4.00 

4.35 

4.60 

4.62 

4.60    4.70 

4.40  '  4.80    4.92 

6.80 

4.27     4.00 

4.00 

4.40 

4.50  1 

4.68 

4.58    4.70 

4.40 

4.82  1  6.10 

6.80 

4.23  1  4.00 

4.(M) 

4.40 

4.50  1 

4.70 

4.60  j  4.70 

4.4r 

4.72  1  6.10 

5.78 

4.20     4.00 

4.00 

4.40 

4.50 

4.70 

4.  <B  I  4.70    4.40     4.75    5.10 

6.78 

4.15  j  4.00 

4.00     4.40 

4.50 

4.70 

4.66 '4.70     4.40  1  4.70    6.10 

6.73 

4.15  1  4.00 

4.00     4.40 

4.50 

4.70 

4.6R  1  4.72     4.40    4.70    6.10 

6.68 

4.13     4.00 

4.00     4.40 

4.60 

4.70 

4.70  '  4.75  [  4.40  ,  4.70  '  6.06 

6.45 

4.10    4.00 

4.00     4.40 

4.50  I 

4.70 

4.70;  4.80    4.88  ■  4.78    6.10 

6.36 

4.10    4.00 

4.05  ,  4.40 

4.60' 

4.70 

4.68  '  4.88     4.38  '  4.0e  .  6.10 

6.28 

4.10 

4.00 

4.07     4.40 

4.50  ' 

4.70 

4.70  I  4.90 

4.62,5.00    6.10 

6.20 

4.10 

4.00 

4.10     4.40    4.50 

4.70 

4.70    4.90 

4.50.6.10    6.10 

5.10 

4.10 

4.00 

4.10  :  4.46  1  4.50 

4.70 

4.70   ...1.. 

4.63 

6.20    6.10 

5,10 

4.10 

4.00 

4.10     4.46     4.60  < 

4.70 

4.70   

4.58 

5.20    6.18 

4.97 

4.10 

4.00 

4.10    4.47     4.50  , 

4.70 

4.70 



4.60 

6.10 

4.10 

4.00 

4.45 

' 

4.70 

Hating  table  for  Streettrater  River  at  Devils  Gate,  near  Splitrock,  Wyo,,  from 
January  1  to  December  .31,  19o,i, 


heifi^. 

Discharge. ' 
Hecondrfeet.l 

Oage 
height 

1 
Discharge.  , 

|l 

hei^t. 
Feet. 

Discharge. 
Second-feet. 

Oage 
height. 

Feet. 

Discharge. 

Fn-t. 

Feet. 

Second-feet.] 

54    I; 

Second-feet. 

4.0 

25    1 

4.5 

5.0 

189     !' 

5.5 

270 

4.1 

4.6 

67    1 

5.1 

162    , 

5.6 

300 

4.2 

4.7 

83    ' 

5.2 

187 

5.7 

832 

4.3 

38 

4.8 

W 

5.8 

218  ; 

5.8 

365 

4.4 

48    i 

4.9 

118 

5.4 

241 

5.9 

400 

174 
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[NO.  99. 


Estimated  monthly  discharge  of  Sweetwater  River  at  Devils  Gate,  iiear  Splitrock, 

Wyo,,  for  190S. 


Month. 


January . 

February  .-.   . 

March 

April 

May  _   -- 

June 

July  ---. 

August ... 

September 

October 

November 

December . 

The  year 


Diflobttrge  in  aeocxid-feet. 


Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

82 

54 

69 

4.243 

118 

67 

84 

4,66.> 

128 

38 

73 

4,489 

187 

67 

110 

6,545 

213 

99 

140 

8,608 

400 

128 

287 

17,078 

128 

19 

49 

3,013 

54 

14 

17 

1,045 

22 

12 

15 

893 

48 

22 

37 

2,275 

54 

43 

51 

3,035 

82 

48 

62 

3,812 

400 

12 

83 

59, 701 

NORTH  PLATTE  RIVER  AT  SARATOGA,  WYO. 

This  station  was  established  June  9,  1903,  by  A.  J.  Parshail.  The 
gage  consists  of  a  flexible  Gurley  rod  fastened  securely  to  a  3  by 
6  inch  timber,  spiked  and  braced  to  the  crib  work  at  the  northeast 
corner  of  Harry  Kuykendal's  residence,  100  yards  below  the  bridge, 
on  the  left  bank  of  the  river.  The  gage  is  read  twice  each  day  by 
J.  M.  Sterrett.  Discharge  measurements  are  made  from  the  bridge. 
The  initial  point  for  soundings  is  on  the  east  end  of  the  bridge,  at  the 
pier.  The  channel  is  straight  for  500  feet  above  and  400  feet  below 
the  station.  The  current  has  a  measurable  velocity  at  all  stages. 
The  right  bank  is  high,  but  overflows  at  a  gage  height  of  7  feet.  The 
left  bank  overflows  only  at  extreme  high  water.  The  river  has  a 
permanent  bed  of  gravel.  There  is  but  one  channel,  broken  by  the 
center  pier  of  the  bridge.  Bench  mark  No.  1  is  a  cross  on  the  south 
side  of  the  southwest  pier  at  the  bottom  of  the  top  section.  Its  ele- 
vation is  10.7  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is 
a  spike  driven  in  a  cottonwood  tree  standing  about  30  feet  north- 
west of  the  gage.  Its  elevation  is  9.84  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshail,  district  hydrographer. 
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JHtehfuye  nteoffureinents  of  North  Platte  River  at  Saratoifa,  Vi'yo.,  in  VJU,i, 


Date. 


Hydro{rr»pher. 


.Tune9 

June  19 _ 

.lTme23 

June  28 1 do 

July  5 . . .   • do 

July?:. 1 do 

September  36 I do 


A.J.ParHhiOl 
C.  B.  Sterrett 
..do    ..       . 


height. 


DiacbarKt*. 


Feet. 

Servnd-feet. 

5.20 

7.954 

5.00 

7,089 

4.70 

5,708 

4.20 

4,511 

3.45 

1,973 

2.35 

784 

2.10 

728 

J/frt  ft  iiaily  gage  height,  in  feet ,  of  Xorth  Platte  River  at  Ha  ratoga ,  ir//o. ,  for  liHU, 


Day. 


June.     July.      Aug.  I  Hept.      Oct.    i  Nov. 


31.. 


1 

<» 

a.           

4 

5                                      .. , 

6                     ' 

: 1 

H ' 

9                                 .     

;o 

Ji.(K 

:i ijK 

12 

4.97 

13...                         

4.»T 

14 

.5.13 

Vt 

5.08 

16 

.  ..   -                             5.07 

5  17 

IS 

6.25 

19 

1      .5.12 

3J...                                 .     . 

5.08 

1      4  92 

S 

,      4.80 

« 

1      4.70 

24 

4.62 

S 

4.37 

» _. 

4.20 

4.07  I 
4.10  ' 
4.05  , 
8.VH 


3.78 
.1.00 
3.45 
8.46 
3,37 
8.17 
3.  OB 
2.97 
2.98 
2.86 
2.73 
2.68 
2.63 
2.68 
2.67 
2.55 
2.80 
2.73 
2.68 
2.50 
2.43 
2.40 
2.40 
2.83 
2.33 
2.38 
2.38 
2.46 
1.98 
1.95 
2.00 


1.98 

1.90  I 

1.81  ' 

1.74  I 

1.69 

1.66  ! 

1.62 

l.aO 

1.69 

1.57 

1.53 

1.53 

1.54 

1.58 

1..%  ! 

1.54 

1.50 

1.51 

1.48 

1.46 

1.46 

1.51 

1.60 

1.61 

1.66 

1.71 

1.80 

1.70 

1.62 

1.56 


1.61 

1.46 

1.42 

1.41 

1.40 

1.47 

1.85 

1.90 

1.98 

1.87 

1.87 

1.97 

2.02 

2.19  , 

2.29 

2.32 

2.30 

2.29 

2.29 

2.31 

2.30  I 

2.25 

2.20 

2.16 


I 

2.18 

2.17 

2.21 

2.28 

2.23 

2.25 

2.26 

2.21 

2.20 

2.23 

2.24 

2.24  I 

2.23 

2.24  ' 

2.28  I 

2.23  I 

2.22  I 

2.18 

2.17 

2.15 

2.13  ' 

2. 10  j 

2.07 

2.05  I 


1.96 
1.96 
1.97 
1.97 
2.01 
2.03 
2.08 
2.04 
2.01 
1.98 
1.67 
LOT) 
1.80 
1.94 
2.07 
2.06 
1.85 
1.75 
2.00 
2.05 
2,00 
2.01 
2.06 
2.04 


Dec. 

1.95 
1.97 
1.84 
1.75 
1.65 
1.72 
1.80 
1.80 
1.88 
1.88 
1.88 
1.88 
1.86 
1.86 
1.88 
1.86 
1.90 
1.88 
1.87 
1.86 
1.84 
1.84 
1.86 
1.88 


2.11 

2.04 

2.09 

1.88 

2.09 

2.08 

2.12 

1.90 

2.08 

2.02 

2.08 

1.93 

2.06 

1.99 

1.98 

1.97 

2.04 

2.00 

1.83 

1.84 

2.08 

2.02 

1.87 

1.74 

1.99 

1.72 
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Rating  table  for  North  Platte  River  at  Saratoga,  Wyo.,from  June  9  to  December 

31, 1903. 


Gaflre 
heiglit. 

Dificharire. 

he^t. 

Discharge. 

hei^t. 

Discharge. 

Gaoe 
he^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fee*. 

1.4 

365     i 

2.4 

815 

3.4 

2,245 

4.4 

4,830 

1.5 

400 

2.6 

005 

3.5 

2,455 

4.5 

5,165 

1.6 

435 

2.6 

1,010 

8.6 

2,680 

4.6 

5.515 

1.7 

470 

2.7 

1,125 

3.7 

2,915 

4.7 

5,885 

1.8 

505 

2.8 

1,250 

3.8 

3,160 

4.8 

6,270 

1.9 

540 

2.9 

1,890 

3.9 

3,410 

4.9 

6,675 

2.0 

580    ' 

3.0 

1,540 

4.0 

3,665 

5.0 

7,090 

2.1 

680    . 

3.1 

1,700 

4.1 

3,930 

5.1 

7.515 

2.2 

685 

3.2 

1,870 

4.2 

4,210 

5.2 

7,955 

2.3 

745 

" 

2,050 

4.8 

4,510 

. 

j 

Table  fairly  well  defined. 
Estimated  monthly  discJiarge  of  North  Platte  River  at  Saratoga,  Wyo.,for  IftfKi. 


Discharge  in  seoond-feet. 


Month. 


Jane  10-^ 
July 

AtlgUBt 

September 
October . . . 
November. 
Deceml)er . 


'M'n.T<TnTiTn .  '  Minimum 


8,180 
3,038 
580 
745 
715 
630 
560 


B,538 
560 
382 
365 
580 
435 
452 


Mean. 

6,158  I 
1,267  I 
446  I 
592  I 
662  ' 
567 
524 


Total  in 
acre-feet. 


256.531 
77,905 
27,423 
35,226 
40,  7a> 
33,  739 
32, 220 


SOUTH  PLATTE   RIVER   AT  BIGSPRING,  NEBR. 

This  station  was  established  September  5,  1902,  by  J.  C.  Stevens. 
It  is  located  at  the  highway  bridge  one-fourth  mile  south  of  the 
Union  Pacific  Railroad  station  at  Bigspring,  Nebr.  The  station  was 
established  as  a  State-line  station,  and  was  discontinued  November 
21,  1903,  for  the  reason  that  the  desired  information  can  be  obtained 
at  the  Julesburg,  Colo.,  station.  The  wire  gage  established  in  1902 
was  replaced  by  a  chain  gage  fastened  to  the  upstream  girder  of  the 
bridge  near  the  north  end.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  9.45  feet.  During  1903  the  gage  was  read 
once  each- day  by  Victor  Root.  Discharge  measurements  are  made 
from  the  upstream  side  of  the  highway  bridge,  which  consists  of  SS 
20-foot  spans,  supported  by  pile  bents.     The  hand  rail  is  marked  at 
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intervals  of  20  feet  and  the  initial  point  for  soundings  is  the  zero 
mark  at  the  north  end  of  the  bridge  on  the  upstream  side.  The 
channel  is  straight  for  500  feet  above  and  for  1  mile  below  the  station. 
It  is  broad  and  shallow,  with  a  shifting,  sandy  bed  full  of  vegetation. 
The  river  is  nearly  dry  from  April  to  November.  Both  banks  are 
low,  but  are  not  liable  to  overflow.  Bench  mark  No.  1  is  a  ^f^ological 
Survey-  -t-foot  iron  post  located  200  feet  north  of  the  Union  Pacific 
Ilailroad  station  on  the  west  side  of  the  street.  Its  elevation  is  5.15 
feet  above  gage  datum  and  3,370  feet  above  sea  level.  Bench  mark 
Xo.  2  is  the  floor  of  the  bridge  over  the  zero  of  the  gage  scale.  Its 
elevation  is  9.10  feet  above  gage  datum.  Gage  datum  is  the  water 
surface  when  the  gage  reads  zero. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  distri<?t  hydrographer. 

Dutckarge  measurements  of  South  Platte  River  at  Bigspring^  Nehr.,  in  190S, 


I 


Dftte. 


Hydroip*apher. 


April  1 I  J.  C.  Stevens. 

May9. ..do 

July  8 _.j do 

July  28 i do 

August  20 do 


h^iSTt.     il>i-cl«P8«. 


Feet. 
2.85 
1.08 
1.80 
1.80 
1.96 


Second-feet. 

1,299 

20 

1 

2 

10 


Mean  d:iily  gage  height,  in  feet,  of  South  Platte  River  at  Big»pring,  Nebr.^for 

was. 


Day- 


Mar.  I  Apr.   May.  June. 


I.. 


I 


(«) 

(") 

'  («) 

I  (") 

1  («) 
4.0() 
3.90 

I  8.90 
3.75 

I  3.r>5 

'  3.25 

3.^5 

i  2.80 


2.90 
2.95 
2.65 
2.66 
2.75 
2.60 
2.65 
2.65 
2.00 
2.60 
2.40 


2.00 
2.00 
2.00 
2.00 
2.00 
3.00 
2.00 
1.U5 
2.00 
2.U5 
2.00 


I  2.00 
I  2.00 
I  2.00 
j  2.00 
'  2.05 
2.00 


2.40  I  2.00 
2.40  ,  1.T5 


I 


2.00 

1.80 

'i.'^k) 

1.75 

2.00 

1.75 

2.  (JO 

l.s;) 

"Frozen  at  ^agre. 


July.  I  Aug. 


l.CO 
1.85 
1.80 
l.H(» 
1.80 
l.HO 
1.80 
1.80 
l.HO 


1.80 
1.75 
1.85 
1.85 
1.80 
1.75 
1.85 
1.80 
1.75 
1.85 
1.80 
1.80 
1.80 
1.90 
1.80 
1.80 
1.80 


1.85 
1.85 
1.80 
1.75 
1.75 
1.70 
1.70 
1.75 
1.75 
1.75 
1.80 
1.80 
1.75 
1.75 
1.70 

i.a'> 

2.45 


Sept. 

Oct. 

1.80 

2.00 

1.86 

2.00 

1.85 

2.00 

1.85 

2.06 

1.90  1  2.05 

1.90^ 

2.10 

1.90 

2.05 

l.flO 

2.00 

1.90 
1.90 


1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


2.05 
2.(>5 
2.0-> 
2.10 
2.10 
2.13 
2.11 
2.10 
tMO 


Nov. 

2.12 
2.15 

2. 15 
2.12 
2.12 
2.12 
2.11 
2. 10 
2.10 
2.15 
2.10 
2.12 
2.13 
2.10 
2. 10 
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Mean  daily  gage  height,  in  feet,  of  South  Platte  River,  etc. — Gontinned. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

Oct. 

18 

2.00 
2.26 
2.25 
2.20 
2.20 
2.20 
2.16 
2.16 
2.25 
2.20 
2.16 
2.20 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.T5 
2.00 
2.00 
2.00 

1.80 
1.90 
1.96 
1.90 
1.95 
1.95 
2.00 
2.00 
1.96 
1.95 
1.90 

1.80 
1.90 
1.90 
1.90 
1.95 
1.95 
1.95 
1.90 
1.86 
1.86 
1.80 
1.80 
1.80 

1.80 
1.80 
1.75 

1.80 
1.80 
1.75 
1.75 
1.76 
1.80 
1.75 

2.25 
2.00 
1.98 
1.86 
1.85 
2.25 
2.05 
2.00 
2.00 
2.18 
2  00 

1.95 
1.90 
1.90 

1.95 

2  11 

19 

2  10 

20 

2  10 

21        

2.10 

28 

208 

23 

1.95  .  2.07 

24                  

1.95  ;  2-07 

25 

1.95 
1.95 
1.95 
2.00 
2.00 
2.00 

2.11 

26 

2  11 

27                               

2,16 

28      

2.16 

29 

1      - 
3.20     2.00 

1.75     2.00 
1.80     1.95 
1.90     1.95 

2.16 

30 

2.15  '  8.10  1  2.00 

2  12 

31                     ..  ^ 

2.16 

1 

2.12 

1 

Nov. 

2.10 
2.10 
2.10 
2.23 


Rating  table  for  South  Platte  River  at  Bigspring,  Nebr. » from  January  1  io 

December  31,  1903, 


Gaffe 
hei^t. 

Dlflchar^. 

li<dfi^1i. 

Discharge. 

Gasre 
height. 

Discharge. 

Gaffe 
height. 

1 
Discharge,  i 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.9 

5 

2.5 

660 

3.1 

1,740 

3.7 

2,820 

2.0 

20 

2.6 

840 

3.2 

1,920 

3.8 

3,000       ; 

2.1 

70 

2.7 

1,020 

3.3 

2,100 

3.9 

3,180 

2.2 

160 

2.8 

1,200 

8.4 

2,280 

4.0 

3,360 

2.8 

310    ' 

2.9 

1,380 

3.5 

2,460 

2.4 

480 

3.0 

1,560 

3.6 

2,640 

Eativiated  monthly  discharge  of  South  Platte  River  at  Bigspring,  Nebr,,  for  J 903. 


Month. 


March  17-31 

April 

Mayl-30._-- 

June  1-6  and  9-80  . .     . . 

July  (missed  21st) 

August 

September  (missed  11th  and  2l8t) . . . 

October 

November  1-21  (missed  3d  and  17th) 


Discharge  in  second-feet. 


Maximum. 


1,200 

1,920 

40 

40 

5 

570 

20 

110 

230 


Minimum. 


110 

20 

0 

0 

0 

0 

0 

20 

70 


Mean. 

Total  in 
acre-feet. 

272 

8,098 

560 

33,322 

13 

774 

7 

389 

Trace. 

Trace. 

42 

2,582 

7 

389 

61 

3,751 

87 

8, 279 



flOYT]  PLATTE   RIVER   DRAINAGE    BASIN.  1Y9 

SOUTH  PLATTE  RIVER  NEAR  JULESBURG,  COLO. 

This  station  was  established  April  2,  1902,  by  John  E.  Field,  at  the 
wagon  bridge  crossing  South  Platte  River,  about  1  mile  southeast 
of  Julesburg,  Colo.,  a  station  at  the  junction  of  the  main  line  and 
Denver  branch  of  the  Union  Pacific  Railroad.  As  this  is  the  last 
station  on  South  Platte  River  in  Colorado,  and  is  also  below  all 
irrigation  ditches  in  Colorado  taking  water  from  the  South  Platte, 
with  the  exception  of  one,  it  is  of  considerable  importance  for  secur- 
iDg  data  relative  to  the  ilow  of  return  waters  as  well  as  the  natural 
flow  in  the  main  channel.  However,  the  conditions  at  this  station 
are  not  as  desirable  as  they  should  be,  owing  to  the  great  width  of  the 
ehaunel  and  the  general  instability  of  the  bed  of  the  stream,  features 
characteristic  of  the  whole  course  of  South  Platte  River  through 
thus  part  of  the  State.  The  channel  at  this  point  is  about  one-half 
mile  wide,  and  at  low  stages  of  the  river  it  is  badly  broken  up  by 
islands,  causing  the  stream  to  flow  in  several  different  channels.  The 
banks  are  low,  but  do  not  overflow.  The  bed  of  the  river  is  dry  dur- 
ing the  greater  part  of  the  year.  The  gage  heights  from  March  15 
to  March  31,  and  from  November  25  to  December  31,  1903,  were 
affected  by  ice  gorges  and  anchor  ice,  so  that  no  rating  table  could  be 
constructed  for  those  periods.  The  gage  is  a  2  by  4  inch  vertical 
timber  spiked  to  a  pile  of  the  bridge  about  f)(K)  feet  from  the  north 
end.  It  is  read  once  each  day  by  T.  W.  Jenkins.  Discharge  measure- 
ments are  made  at  high  wat^r  from  the  bridge,  which  is  one-half  mile 
long  and  is  supported  on  piles  at  intervals  of  20  feet.  The  initial 
point  for  soundings  is  the  north  abutment  on  the  left  ban  I:.  The 
channel  is  straight  for  600  feet  above  and  400  feet  below  the  station. 
The  right  bank  is  low,  but  is  not  liable  to  osrerflow.  The  left  bank 
overflows  only  at  very  high  stages.  The  section  is  broad  and  shallow, 
with  a  sandy,  changeable  bed.  The  channel  is  broken  by  islands  at 
ordinary  stages,  and  is  covered  with  undergrowth  and  vegetation.  At 
low  water  it  is  impossible  to  measure  the  velocity  in  the  many  small 
channels  and  the  discharge  has  to  be  estimated.  The  bench  mark  is 
a  20-penny  nail  driven  into  the  south  face  of  the  cap  on  the  piling  to 
which  the  gage  is  spiked.  It  is  directly  over  the  gage  rod  and  is 
inclosed  in  a  circle  of  white  paint  and  marked  "  B.  M."  Its  elevation 
is  8  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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[NO.  no. 


Discliarge  niefisurementa  of  South  Platte  River  near  Julesburg,  Colo,,  in  n*oJ. 
Date.  I  Hydroerrapher.  hS*S1:        Diacharjf** 


April  1 I  J.  C.  Stevens 

May9 do 

September 22 «'.. E.G.  Murphy.   . 

April  17.. .     .    M. C. Hinderiider 

Mayll'> ..    R.I.Meeker.    .     . 

Do -.    ..    -.      do    

July  23  « M.  C.  Hinderiider  . 

June  13  «. _ do 

December  23. _ do 


Feet. 

Secotul-ff'^t 

2.a5 

i,i4:i 

1.00 

2ri 

1.00 

4 

1.22 

H) 

1.09 

:m 

M2 

.95 

^\ 

1.00 

Ml 

2.68 

''  526 

a  Estimated. 

i>  Water  in  8  channels. 

cMade  75  feet  above  head  gate  Western  Irrigation  District  dlteh.  At  this  point  the  water  U 
confined  te  one  channel  by  sand  and  brush  wing  dam  upstream  for  one-fourth  mile.  Head  gati* 
of  canal  about  tk  miles  east  of  Julesburg. 

'f  Very  rough  measurement  owing  to  great  quantity  of  ice  in  the  channel,  ice  gorge  at  bridge 
greatly  affecting  the  gage  reading. 

Mean  daily  gage  height,  in  feet,  of  South  Platte  River  at  Julesburg,  Colo.,  for  luos. 


Day. 


Mar.  Apr.  May 


June.  July.  Aug.  Sept.  Oct.  .Not.    Dt*< 


8. 

9. 
10. 
H. 
12- 
13- 
U. 
15- 
16- 
17. 
IH. 
19. 
JHL 
21. 
:«- 
%\. 
24. 
25. 
53G. 


. /'3.a) 


28.... 
'J»     .   . 

a) 

31 


2.ft5 
2.«0 
2.55 
2.50 
2.50 
2.50 
2.65 
,  2.40 
I  2.40 
2.90 
2.30 
2.30 
2.30 
2.30 


2.30 
2.30 
2.30 
2.30 
2.25 
2.15 
2.50 
2.00 
2.00 
1.95 
1.85 
1.80 
1.50 
1.50 
1.30 
1.20 
1. 15 
1.15 
1.25 
1.30 
1.20  i 
1.10  I 
1.10  I 
1.00  I 
1.00  I 
.95  I 
.95  , 
.95 
1.00 
1.5<» 
I 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 

(") 

(«)  j 

1.00 
1.50 
1.00 
1.00 
1.00 

1.00  ! 

1.00 
1.15  j 
1.10 
1.00  i 
1.00 
1.00 
1.00 
1.00  . 

l.tt) 

l.(K) 
1.00 
1.00 
l.(H) 
1.10 
1.50 
1.00 


1.00 
1.06 
1.06 
1.06 
1.05 
1.06 
1.05 
1.06 
1.05 
1.10 
1.05 
l.ft') 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.W 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.(M) 
l.(X) 
1.00 
l.(N) 


1.00 
.95 
.85 
.95 
.95 
.95 
.95 
.95 
.96 
.05 
.95 
.95 
.96 
.96 
.95 
.95 
.96 
.95 
.95 
.95 
.95 
.95 
.^ 
.95 
.90 
.90 
.90 
.90 
.90 
.90 
.90 


0.90 

.90 

.90 

.90 

.90 

.90 

.90 

.95 

.95 

.95 

.96 

.95 

.95 

.95 

.95 

-2.28 

1.73 

1.30 

1.10 

1.10 

1.05 

1.05 

nj.ao 

1.95 

l.a"> 

1.10 

1.05 

l.<6 

1.05 

1.00 

1.00 


1.00 
1.00 
l.«0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.U5 
l.U'» 

i.(r> 

1.05 
1.05 
l.m 


1.06 
1.05 
1.06 
1.06 
1.06 
1.06 
1.06 
1.05 
1.06 
1.05 
j  1.05 
I  1.05 

;  1.05 

i  1.05 
1.05 

,  1.05 

I  1.06 
1.00 

I  1.00 
1.00 

I  1.00 

I  1.00 
1.00 
l.CJO 
1.00 

I  1.00 
l.(NI 
1.00 
l.U) 

I  1.00 
l.U) 


I 

1.05 
1.05 

i.a> 

1.05 

I  1.05 

I  1.05 

jllO 

\  1.10 

■  1.10 

1.10 

I  1.10 

I  1.10 

1.10 

l.IO 

1.10 

M.W 

1.90 

l.M 

l.W 

1.85 

1.75 


1.70 
l.fil) 
1.5'. 

i.rni 

1.45 
1.75 

l.«) 
1.9() 
1.10 
2.00 
2.10 
2.15 
2.15 
2.  l.'i 
2.3) 
2.40 
2.40 
2.40 
2  45 
2.70 
2.70 
2.90 
2.70 

2.a'» 

2.ei> 

2.."i<) 
2.40 
2  40 
2.*» 
2.441 

i.4o 


n  Obnerver  absent. 

^>  March  15  to  31  and  Novemb«^r  2'»  to  Dt^cemlior  31,  IWK,  affw.ti'd  by  ifo  gorgt"«. 


e  Heavy  rain. 
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Rathigtnbl*\fi»r  South  Platte  Itivpr  near  JulvHhury,  Colo.,  from  Aprii  I  to  Xoreni- 


hJixt. 

Discharge. 

Gage 
height. 

twt. 

Dijtohargtv 
Sernnd-feet. 

Gage 
height. 

Fftt. 

DiM*harg(*- 
Semnfl-ffft. 

Gage 
height. 

Feft. 

DlHcharge. 

Fret. 

Srnmtl/eff, 

0.9 

1 

1.6 

452 

2.3 

1.089 

3.0 

1,726 

1.0 

^ 

1.7 

543 

2.4 

M80 

3.1 

1,817 

1.1 

42 

l.H 

634 

2.5 

1.271 

3.2 

1       1,908 

1.2 

96 

1.9 

72,5 

2.6 

1,362 

3.3 

1       1,999 

1.3 

180 

2.0 

816 

2.7 

1,453 

3.4 

2,090 

1.4 

270 

2.1 

907 

2.8 

1,544 

3.5 

2.181 

1.5 

861 

2.2 

998 

2.9 

1,635 

Discharge  ineasarementA  have  been  made  between  0.95  and  2.35  feet  gage 
heights.  On  account  of  the  shifting  character  of  the  river  bed,  the  entire  table  is 
approximate. 

Estimated  monthly  di^harge  of  Smith  Platte  River  tiear  Julesburg,  Colo.,  for  liHKi, 
[Drainage  area,  ai),.'>(lH  fiqnare  mileR.] 

I  Difvsharge  in  flecond-feet.  Run-oif. 

-Mr^rifii                                      '  Total  in     ~           ~                     ~ 

**''^"*-                                                                                 I  arre-feet.     8ec-ond-feet  t^««*i»  i„ 

.Maximum.     Minimum.       Mean.     '  per  square   ^^rir* 

]  mile.          incnes. 

I  I   _    

April" 1,271  3  445  26,479  0.0216  0.0241 

May j  361  9  38  2,337  .0018  .0021 

Jnne ,  42'  9  14  833  .0007  .0008 

July 9'  1  3  184*  .00015  .00017 

Angnst !  1,071  1  130  7,998  .0063  .0073 

September- 22  9  15  893'  .0007  .0008 

October.... 22  9  16  984,  .0008    \     .0009 

Xovember  1-24 '  42  9  27  1, 285  .  0013  .  0012 

Theperiod 40.988 

nice  March  15  to  31  and  November  ii5  to  De<>ember  31. 

MIDDLE  CROW   CREEK   NEAR   HE(  LA,  WYO. 

This  station  was  established  April  s,  1003,  by  G.  W.  Zorn,  the  con- 
structing engineer  of  the  Cheyenne  dam.  The  gage  is  located  one- 
fourth  mile  above  the  dam  and  4  miles  northwest  of  Ilecla,  Wyo. 
It  is  a  vertical  rod  driven  into  the  bed  of  the  stream  at  its  deepest 
part  and  secureh''  fastened  to  the  timber  which  spans  the  stream,  and 
which,  in  turn,  is  fastened  to  stumps  of  trees  on  one  bank  and  a  post 
planted  in  the  ground  on  the  other.  The  gage  is  read  twice  each 
day  by  G.  W.  Zom.  Discharge  measurements  are  made  from  the 
timber  which  spans  the  creek  at  the  gage  rod.     The  right  bank  has 
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[ho.  W. 


l)een  t^iken  as  tlie  initial  point  for  hM)unding»  at  each  measurement. 
The  channel  is  very  winding.  It  is  straight  for  only  10  feet  above 
and  below  the  station.  The  banks  are  low,  but  are  not  liable  to  over- 
flow. There  is  but  one  channel,  and  the  current  veloeitj^  is  swift. 
The  bed  of  the  stream  is  composed  of  clean  gravel,  and  is  permanent. 
No  bench  marks  have  been  established.  This  station  has  no  conntM*- 
tion  with  the  station  malntiained  during  1902. 

The  observations  at  this  station  during  1903  have  been  m^e  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  raeasureinents  of  Middle  Crow  Creek  near  Hecla,  Wyo,,  in  19f)S. 


Date. 


Hydrogrrapher. 


May  13 A.  J.  Parshall . 

June  7 ' do  . 

July  5 do 

July  30 do 


«X      !D«charge. 


heiffl 


Fret. 

1.90 

1.20 

.75 

.60 


Second-frrt. 

4S.1 

22.2 

6.2 

2.8 


Mea7i  daily  gage  height,  in  feet,  of  Middle  Crow  Creek  near  Hecla^  Wyo,,for  19*j,i. 


Day. 


Apr.   I  May.  ,  June, 


2 

3 

4 

5 .  ... 

6 .. 

7 

8 

0.  ST) 

9 

1.12 

10 

1.40 

11 

1.70 

\t 

1.47 

13 

1.57 

u 

1.40 

16 

1.20 

l« 

1.22 

17. 

1.25 

18 

1.20 

19 

l.(K) 

«)-  .. 

1. 15 

21 

1.45 

22 

23 

1.77 

2  00 

24 

2.05 

25 

2.20 

26 

2.42 

27 

2  fiO 

28 



2.45 

29 

1.92 

:^o 

1  on 

31 

1.97 

1.85  I 

1.77 

1.75 

1.77 

1.82 

1.85  , 

2.05 

2.02  I 

2.00  I 

2.02  I 

1.95  I 

1.87  • 

1.90  \ 

1.87  I 

1.87  . 

1.90  ■ 

1.80 

1.65 

1.52 

1.50 

1.50 

1.45 

1.40 

1.40 

1.35 

!.;«) 

i.ae 

1.45 
1.38 
1.27 


July.  ,  Aq^. 


i.ao 

1.25 

1.20 

1.30 

1.27 

1.32 

1.20 

1.18 

1.15 

1.20 

1.10 

1.05 

1.06 

1.42  ' 

1.22 

1.10 

1.07 

1.00 

.95 

.95 
1.00 

.97 

.«> 

.92 

.85 

.85 


0.75 
.75  i 
.75  ' 
.85 
.75 
.75 
.70 
.70 
.70 
.70 
.65 
.66 
.65 
.70 
.72 

.67; 

.78 
.77 
.77 

.72  I 
.67  \ 
.65 


0.60 
.60 
.60 
.55 
.56 
.55 
.65 
.56 
.62 
.60 
.60 
.60 
.56 
.65 
.55 
..55 
.56 
.55 
.55 
.55 
.66 
.55 
.57 

1.00 
.72 
.60 


Sept. 


0.90 
.60 
.50 
.46 
.45 
.46 
.45 
.46 
.50 
.50 
.50 
.56 
.60 
.65 
.65 
.60, 

.60 : 

.66  I 
.66  ' 
.60 
.60  I 
.60  ' 
.fA 
.55 
.50 
.50 


Oct.   .  Nov. 


0.70  . 

.60  j 

.60 ; 

.60 

.60 

.60 

.66] 

.56 

.55 

.65 

.55 

.55 

.60 

.60 

.60 

.60 

.60 

..% 

.55 

.55 

.55 

.55 

.56 

.65 

..55 

.55 


0.60 
.60 
.60 
.00 
.60 
.61) 
.60 
.0) 
.60 
.60 
.60 
.«) 
.60 
.«) 
.60 
.61) 
.•w 
..Vi 
..« 

.a» 
.«» 


.82 

.70 

1 
.60 

.50 

.56  

.80 

.&5 

,56 

.50  , 

.55 

.77 

.62 

.55  j 

.56! 

.66  

.77 

.60 

.55  1 

.65 

.56  

.60 

.50  ;.. 

1 

.60  
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Rnthtg  Utble  fnr  Middle  Crow  Creek  ftear  Hecia,  HVo.,/rom  April  S  to  December 

.t/,  1903, 


bd^t. 

DisrbarKe.  ' 

beifi^t 

1 
1  EHaohATcre.  ! 

(Hge 
heiffbt. 

Discbance. 

b(S^t. 

D1fiGharg«. 

Pert 

Secwnd'feet. 

Feet. 

Second-feet. ' 

Feet. 

Serond-feet. 

Feet. 

Serond-fe^t. 

0.5 

1.5     ' 

1.1 

18.6     , 

1.7 

40.6 

2.8    . 

64.0 

.6 

2.7 

1.2 

j         22.2 

1.8 

44.8 

2.4    ; 

68.0 

.7 

4.8    1 

1.8 

25.8 

1.9 

48.1 

2.5 

72.0     . 

.8 

7.9    , 

1.4 

29.4 

2.0 

52.0 

2.6 

76.0    1 

.9 

11.4 

1.5 

88.1 

2.1 

56.0 

1.0 

15.0 

1.6 

36.8 

2.2 

60.0 

. 

1 

Table  w 

ell  defined. 

J 

^inuUei 

i  monthly  di 

isefutrgt 

^of  Middle  C 

^row  Cn 

9ek  near  Heda,  Wyo 

,for  19(1% 

Month 

Diacbarge  in  aeoom 

"  1          -        - 

76.0  1            9.6 

a-feet. 
Meu. 

Total  in 

acre-feet. 

April  H^iO 

88.0 

1,734 

May. 

54.0 

24.7 

40.4 

2.484 

Jnne. 

80.1 
9.6 

7.0 
2.7 

17.4 
5.2 

i,oa5 

JiUy 





320 

Augnst  .. 

15.0 

1.5 

2.8 

172 

Septembei 

8.7 

1.1 

2.1 

125 

October-. 

.    .      .  . . 

4.8 

2.1 

2.4 

148 

Novembei 

1-21 .    . 

2.7 

2.1 

2.6 

108 

SOUTH  PLATTE   RIVER  AT  KERSEY,  COLO. 

This  station  was  established  April  27, 1901,  by  A.  L.  Fellows,  assisted 
by  John  E.  Field,  at  Kersey,  a  station  on  the  Union  Pacific  Railroad 
about  6  miles  east  of  Greeley,  at  a  bridge  1^  miles  north  of  the  rail- 
road station  itself.  This  station  was  intended  to  take  the  place  of 
the  one  previously  maintained  at  Orchard,  Colo.  This  point  was 
selected  on  account  of  the  regularity  of  the  channel  and  the  fact  that 
there  was  a  wagon  bridge  crossing  the  river  from  which  gagings  could 
be  made  at  high  water.  It  is  of  particular  value  owing  to  the  fact 
that  the  point  is  just  below  all  the  important  tributaries  of  the  South 
Platte,  which  derive  their  supply  from  the  mountain  region.  It  is 
also  at  about  the  point  where  water  could  be  used  to  the  best  advan- 
tage for  storage  in  reservoirs  along  South  Platte  River  in  northeastern 
Colorado.     The  observer  is  Edward  K.  Plumb,  who  lives  near  the 
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bridge  and  reads  the  rod  daily.  The  gage  rod  consists  of  a  vertical 
2  by  6  inch  timber,  8  feet  long,  marked  in  feet  and  tenths  and  spiked 
to  the  downstream  side  of  the  third  pile  of  the  bridge  from  its  south  end. 
Discharge  measurements  are  made  from  the  bridge  at  high  water 
and  by  wading  at  low  water.  The  initial  point  for  soundings  is  the 
right  end  of  the  bridge  on  the  downstream  side.  The  channel  is 
straight  for  300  feet  above  and  400  feet  below  the  station.  The  cur- 
rent is  swift.  The  right  bank  is  high  and  not  liable  to  overflow,  llio 
left  bank  is  low  and  not  well  defined.  It  extends  into  high  timber 
and  overflows  at  extreme  high  stages.  This  has  caused  very  little 
trouble,  as  the  water  seldom  gets  high  enough  to  overflow.  The  l>ed 
of  the  stream  is  composed  of  shifting  sand  and  gravel.  There  is  one 
channel  at  low  water  and  two  channels  at  high  water.  In  making 
discharge  measurements  from  the  bridge  great  care  must  be  taken, 
as  the  piles  under  the  bridge  break  up  the  current  and  cause  eddies. 
No  bench  mark  has  been  established,  but  a  spike  has  been  driven  at 
each  foot  mark  into  the  pile  to  which  the  gage  is  attached. 

IXscJiarge  measurenientft  of  South  Platte  River  at  Kersey,  Colo.,  in  1903. 


Date. 


Hydrogrrapber. 


January  8 i  M.C.  Hinderlider. 

March  24 > do 

April  16 .1 do _.. 

May  10 _.  !  R.I.Meeker 


June  14 j  M.C.Hinderlidef 

June  18 I do 

July  3 : do 

July  23 ^ do 


August  14 _ ....  I  R.  I.  Meeker . . 

Octobers E.C.Murphy 


&t.     |I>l«b«ge. 


Feet. 
2.58 

2.95 
2.38 
2.00 
3.72 
4.80 
1.85 
1.38 
1.15 
1.55 


Second-fret. 

576 

894 

500 

316 

1,618 

3,349 

217 

138 

91 
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Mean  daily  gage  height,  in  feet,  of  South  Platte  Rix'er  at  Kersey.  Colo,,  for  J9(U, 


Day. 


I 


Jan.    Feb.  Mar.  Apr.  May.  JuneJ  July.  Aug. 


1 1  2.4()  '  2.40 

2 2.40  j  2.50 

3 1  2.40  I  2.66 

4 j  2.40  I  2.46 

5 j  2.50  I  2.40 

6 !  2.50  ,  2.40 

7 2.50    2.40 

8 1  2.e0  '  2.40 

9 '  2.60     2.40 


2.70 
2.76  ' 
2.75  , 
2.80  I 
2.90 
3.00  I 
3.00 
3.10  I 
3.20 


Sept.   Oct.  '  Nov. ,  Deo. 


3.40 
3.25 
2.90 
2.  SO 
2.80 
2.60 
2.50 
2.60 
2.45 


2.50 
2.40 
2.40 
2,40 
2.50 
2.40 
2.20 
2.00 
1.90 


I 


1.00 
1.00 
1.00 
1.00 
1.50 
1.50 
1.90 
2.00 
2.90 


2.30 
2.00 
1.85 
1.80 
2.30 
2.00 
2.00 
1.90 
1.85 


1.3f) 
1.30 
1.30 
1.30 
1.30 
1.30 
2.30 
2.30 
1.60 


1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 


1.50  ; 

1.50 
.1.50 
I  1.50  I 

1.50  ' 
I  1.50 
'  1.50 

1.50  i 
!l.60 


2.00 
2.00 
2.10  . 
2.20  I 
2.20  . 
2.00 
2.00 
2.00  I 
2.10 


2.30 
2.25 
2.20 
2.30 
2.20 
2.90 
2.20 
2. 20 
2.20 
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Mean  daily  gage  height^  in  feet ^  of  South  Platte  River,  Wr.— Continupd. 


D*y- 


R. 
II.. 
K- 
L3.. 
14.. 
15.. 
18.. 
17.. 
18.. 
19.. 

an.. 
SI  . 

ss 

23.. 
24.- 
S5.. 
«.- 

2S.. 
29. . 
3D.. 
31.. 


Jan.  I  Feb.  Mar.  Apr.  May.  June.  July.'  Aug. '  Sept.  Oct.   Not.    De<'. 


I. 


■| 


2.00 

2.ao 

5.60 
2.50 
2.45 
2.45 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


2.40 

2.40' 

2.40 

2.40 

2.40 

2.50 

2.50  ' 

2.60  \ 

2.50  \ 

2.60  ' 

2.60 

2.70  j 

2.80  1 

2.80  ' 

2.90 

2.80  ' 

2.75 

2.70 

2.70 


830 
3.20 
3.40 
3.20 
3.10 
8.00 
3.00 
3.00 

aoo 

3.00 
3.00 
3.00 
3.00 
2.95 
2.05 
2.95 
2.95 
2.95 
3.00 
8.20 
3.50 
a  70 


I 


2.40 
2.40 
2.40 
2.40 
2.40 
2.35 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.15 
2.15 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.50 


1.85 ; 

1.80 

1.50  I 

1.50 

1.45 

1.40 

1.40 

1.30 

1.30 

1.25 

1.20 

1.25 

1.25 

'  1.25 

j  1.25 
I  1.20 
I  1.20 
'  1.10 
I  1.06 
1.00 
I  1.00 


4.0O 
4.20 
4.00 
3.80 
3.00 
3.80 
4.00 
4.30 
4.70 
5.00 
4.60 
4.00 
4.00 
3.85 
3.75 
3.43 
3.23 
2.75 
2.70 
2.50 
2.60 


1.80 
1.50 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 
1.35 
1.86 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.80 
1.80 
1.80 
1.80 
1.80 
1.30 


1.80 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.40 
1.50 
1.40 
1.30 
1.30 
1.80 
1.30 


1.20 
1.20 
1.20 
1.20 
1.26 
1.25 
1.80  I 
1.40  j 
1.40  I 
1.40  I 
1.40' 
1.40  I  1. 


56  2.10 
60  '  2.05 
75  I  2.05 
70    2.00 


1.46 
1.45 
1.50 
1.50 
1.60 
1.60 


1.50  I  1 
1.60 
1.50'  1. 
2. 


2.00 
2.10 
2.10 
2.20 
2.25 
2.80 
2.40 
2.40 
2.40 
2.86 
2.80 
2.80 
2.80 
2.30 
2.80 
2.80 
2.80 


2.20 
2.20 
2.20 
2.31) 
2.31) 
2.85 
2.35 
2.85 
2.40 
2.40 
2.40 
2.40 
2.85 
2.36 
2.30 
2.80 
2.80 
2.80 
2.80 
2.30 
2.30 
2.80 


Rating  table  for  South  Platte  River  at  Kerney,  Colo.,  from  January  I  to  Decem- 
ber SI,  1903, 


h^?t.  '  W««har8re- 


bd^t. 

Diacharge. 

hSgR. 

Discharge. 
Second-feet. 

hei^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

1.0 

67 

2.0 

320 

3.0 

875 

1.1 

83 

2.1 

359     , 

8.1 

951 

1.2 

100 

2.2 

402 

8.2 

1,030 

1.3 

121     ' 

2.3 

449 

3.3 

1,115 

1.4 

144 

2.4 

496     1 

3.4 

1,205 

1.5 

170 

2.5 

550 

3.5 

1,300    1 

1.6 

196 

2.6 

605 

3.6 

1,400    ' 

1.7 

224 

2.7 

665     , 

8.7 

1,505     ' 

1.8 

254 

2.8 

780 

3.8 

1,615     1 

1.9 

2a5 

2.9 

800 

3.9 

1,7^5 

1 

F^et. 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
5.0 


Second-feet. 
1,865 
2,005 
2,155     j 
2,320    I 
2,500     I 
2,695 
2,900 
3,120     I 
8,350 
3,850 


Curve  well  defined. 
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Estimated  monthly  discharge  of  South  Platte  River  at  Kersey,  Colo,,  for  1!HU, 
[Drainage  area,  9,470  square  miles.] 


Month. 


January 

February . 

March  _  -   . 

April . 

May 

June -. 

July 

August  . .       .  - 
September 

October 

November 

December    

The  year 


Discharge  in  second-feet. 


Maximum. 


605 

800 

1,505 

1,205 

550 

3,850 

440 

449 

170 

320 

498 

498 


Minimum. 


3,850 


498 
498 
665 
320 
67 
67 
121 
100 
100 
170 
330 
402 


Mean. 


I 


67 


524 
579 
918 
518 
228 
1,278 
192 
137 
133 
213 
397 
443 

463 


Total  in 
acre-feet. 


Bun-off. 


Second-feet 

par  SQuare 

mile. 


32,220 
32,166 
56,446 
80,823 
13,712 
76,046 
11,806 
8,424 
7,914 
13,097 
28,623 
27,239 


338,506 


Depth  in 
incbea. 


0.055 

0.O63 

.061 

.064 

.097 

.112 

.055 

.061 

.024 

.028 

.135 

.151 

.020 

.02:i 

.014 

.016 

.014 

.016 

.022 

.025 

.042 

.047 

,047 

.054 

.049 


.660 


CACHE  LA  POUDRE  RIVER  NEAR  GREELEY,  COLO. 

This  station  was  established  February  5,  1903,  by  M.  C.  Hinder- 
lider,  assisted  by  J.  J.  Armstrong.  The  gage  is  located  at  a  point 
1  mile  above  the  junction  of  the  Cache  la  Poudre  with  South  Platte 
River.  It  is  located  on  the  right  bank  and  consists  of  two  sections. 
The  lower  section,  reading  from  zero  to  4.5  feet,  consists  of  a  4  by  4 
inch  inclined  fir  timber,  fastened  to  the  bank  at  its  upper  and  lower 
ends  by  means  of  stakes.  One  foot  vertical  equals  1.86  feet  on  the 
rod.  A  vertical  2  by  4  inch  timber  for  higher  readings  is  set  in  the 
bank  at  the  upper  end  of  the  inclined  section.  Discharge  measure- 
ments are  made  by  wading  at  the  gage  rod.  Approximate  flood 
measurements  maj'  be  made  by  gaging  at  a  wagon  bridge  just  above 
the  mouth  of  the  river  and  at  the  Kersey  station  just  below.  The 
initial  i)oint  for  soundings  has  been  taken  at  the  water's  edge.  The 
channel  is  straight  for  150  feet  above  and  100  feet  below  the  station. 
The  current  has  a  moderate  velocity  at  oiniinary  stages.  The  right 
bank  is  high  and  partly  wooded  and  seldom  overflows.  The  left  bank 
consists  of  a  sand  and  gravel  bar  rising  gently  from  the  main  channel 
of  the  stream.  The  bed  of  the  stream  is  composed  of  sand  and  gravel 
and  appears  to  be  permanent.  The  cross  section  is  regular,  and  there 
is  but  one  channel.  The  bench  mark  is  a  spike  driven  into  the  east 
root  of  a  30-inch  Cottonwood  tree  63  feet  southwest  of  the  gage.  The 
tree  is  blasted  on  the  face  next  to  the  gage.     The  elevation  of  the 
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bench  mark  is  7.64  feet  above  the  zero  of  the  gage.     The  gage  is  read 
twice  each  day  by  John  Nastrom. 

IHaeharge  meoMuremenU  of  Ccuhe  la  Poudre  River  war  Oreeley,  Colo.,  in  190,^, 


D»t8. 


BydrogTupber. 


February  0 M.  C.  Hinderlider  . 

March  24... do 

April  16 -.do 

HaylO R.L  Meeker 

JimelS M.  C.  Hinderlider - 

jTdj22 do 

AngiutU ..    R.  I.  Meeker  .- .   .. 

Octobers .        .   E.  C.  Mnrphy  . 


mSi.      i>*«i»»nr*^ 


Feet.       1 8econd-/eet. 


1.30 

59 

1.50 

108 

1.68 

141 

1.89 

76 

4.50 

1,676 

1.12 

45 

1.05 

81 

1.40 

91 

I 


Mean  daily  qage  heighiy  in  feet,  of  Cache  la  Poudre  River  near  Oreeley,  Colo,, 

for  2903. 


Day. 


Mar.  I  Apr. 


8.. 

9.. 
10-. 
11.. 
12.. 
13.. 
14.. 
15.. 
1«.. 
17.. 
18.. 
19.. 
3).. 

a.. 
».. 

23.. 
24.. 
25. 

».. 

«.. 

a.. 

».. 

30. 
31.. 


1.60 
1.56 
1.68 
1.58 
2.06 
2.20 
1.85 
1.75 


80 
85 
75 
08 

eo 
eo 

56 

ao 

68 
63 

78 

88 

68 

65 

68 

60 

58 

60 

50 

45 

45 

40 

40 

43 

48  I 

68  I 

78 

20 


iUy. 

June. 

1.9B 

1.18 

1.98 

1.08 

1.96 

1.06 

L65 

1.08 

1.65 

al.88 

1.83 

1.86 

1.25 

2.50 

1.28 

a  3. 18 

1.2S 

a3.45 

1.18 

4.80 

1.15 

4.98 

1.18 

4.18 

1.20 

4.0BI 

1.18 

8.98. 

1.15 

aa95 

1.13 

4.45 

1.20 

4.55 

1.4S 

4.63 

1.53 

4.58 

1.35 

4.58 

1.16 

1.56 

1.16 

1.68 

July.  ,  Aoff. 


Sept. 


1.13 
1.13 
1.18 
1.10 
1.05 
1.05 
1.06 
1.0B 
1.08 


8.75 
2.56 
2.43 
1.88 
1.70 
2.08 
1.85 
1.78 


1.48 
1.88 
1.48 
1.40 
1.48 
1.60 
1.68 
1.48 
1.88 
1.15 
1.10 
1.18 
1.13 
1.15 
1.85 
1.16 
1.13 
1.10 
1.10 
1.18 
1.15 
1.15 
1.15 
1.18 
1.18 
1.15 
1.13 
1.10 
1.08 
1.08 
1.08 


1.08 

1.08 

1.08 

1.08 

I.IB 

1.18 

1.13 

1.08 

1.08  I 

1.08 

1.06  I 

1.08  , 

1.08  I 

1.06 

1.06 

1.06  I 

1.08  , 

1.08; 

1.03 

1.06  I 

l.OB 

l.OB 

1.06 

1.10 

1.15 

1.20 

1.10 

1.06 

1.08 

1.08 

1.06 


l.OB 

1.08 

1.0B 

1.06 

l.OB 

1.06 

l.OB 

l.OB 

l.OB 

l.OB 

l.OB 

l.OB 

1.06 

1.13 

1.28 

1.23 

1.28 

1.23 

1.23 

1.20 

1.28 

1.38 

1.43 

1.28 

1.28 

1.30 

1.28 

1.28  I 

1.30; 

1.28  . 


Oct. 


1.28 
1.25 
1.23 
1.28 
1.26 
1.30 
1.88 
1.38 
1.45 
1.58 
1.60 
1.68 
1.60 
1.48 
1.48 
1.43 
1.28 
1.23 
1.25 
1.30 
1.33 
1.33 
1.38 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 


aHeavyndn. 
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RattJig  table  for  Cache  la  Poudre  River  near  Greeley ^  Colo, /from  March  J4  tn 

December  31^  1903, 


Gaffe 

height. 

Discharge 

he^^t. 

1 
Discharge. 

Oage 
height. 

Discharge. 

Oage 

height. 

Diacharire- 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

1.0 

25 

2.0 

218      : 

3.0 

576 

4.0 

1,904 

1.1 

39 

2.1 

245 

3.1 

625 

4.1 

1.285     ' 

1.2 

55 

2.2 

273 

3.2 

676 

4.2 

1,870 

1.3 

72 

2.3 

303 

3.3 

731     ' 

4.3 

1,465 

1.4 

90 

2.4 

335 

3.4 

789    i 

4.4 

1,570 

1.5 

108 

2.5 

369 

3.5 

849 

4.5 

1,690 

1.6 

127 

2.6 

406 

3.6 

912    1 

4.6 

1,825     ' 

1.7 

147 

2.7 

445 

3.7 

979    . 

4.7 

1,975 

1.8 

169 

2.8 

486 

3.8 

1,050 

4.8 

2,140 

1.9 

193 

2.9 

530 

3.9 

1,125 

5.0 

2,520 

Estimated  monthly  discharge  of  Cache  la  Poudre  River  near  Oreeley^  Colo.,  for 

1903, 


March  24-31 . 

April 

May -._ 

June 

July 

August 

September  . . 
October 


Month. 


The  period 


Discharge  in  second-feet 


Mazimnm.    Minimum.        Mean. 


273  I 
313 

213  I 

2,480  j 

181  I 

55  ! 

95  I 
127 


2,480 


108 

164 

90 

142 

29 

75 

32 

785 

36 

64 

29 

36 

29 

51 

60 

89 

29 



Total  in 
acre-feet. 


2,602 
8,  450 
4,612 
46,711 
3,9;« 
2,214 
3,035 
5,472 

77,031 


BIG   THOMPSON   CREEK  NEAR  ARKINS,  COLO. 

This  stream  drains  the  country  immediately  north  of  that  drained 
by  the  headwaters  of  St.  Vrain  Creek,  and  is  one  of  the  lai'gest  tribu- 
taries of  South  Platte  River,  into  which  it  empties  about  4  miles  above 
the  town  of  Evans.  Little  Thompson  Creek  is  an  important  tributary 
of  Big  Thompson  Creek,  and  the  country  drained  by  these  two  streams 
makes  up  Irrigation  District  No.  4.  The  junction  of  these  creeks  is 
near  the  lower  end  of  the  district,  a  short  distance  above  the  point 
where  their  combined  waters  enter  the  South  Platte. 


HOYT.] 


PLATTE   RIVER   DRAINAGE    BASIN. 
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Records  of  the  flow  of  this  stream  were  begun  in  April,  1888.  The 
station  was  established  at  its  present  location  on  April  1,  1899.  The 
only  dirersion  above  the  gaging  station  is  Handy  ditch,  a  record  of 
the  gage  heights  of  which  is  kept  by  the  water  commissioner  of  that 
district.,  J.  M.  Wolaver,  who  also  kept  the  records  of  Big  Thompson 
Creek  at  this  point  during  the  year  1900.  It  is  necessary  to  include 
the  discharge  of  Hand}'  ditch  in  order  to  obtain  the  total  run-off  of 
the  basin. 

The  station  is  located  4  miles  southwest  of  Arkins,  Colo.,  and  V2 
miles  west  of  Loveland,  Colo.,  on  the  ranch  of  John  Chasteen.  The 
jjage  Ls  a  vertical  2  by  4  inch  timber  fastened  to  the  downstream  side 
of  the  wagon  bridge  at  the  right  bank.  This  bridge  is  located  about 
one-foui-th  mile  below  the  mouth  of  the  canyon.  The  gage  is  rea<l 
twice  each  day  by  L.  R.  Stone.  Discharge  measurements  are  made 
from  the  wagon  bridge,  and  at  low  water  by  wading  below  the  bridge. 
The  initial  point  for  soundings  is  the  south  abutment,  on  the  right 
bank  of  the  river.  The  channel  is  straight  for  GOO  feet  above  and  300 
feet  below  the  station.  The  current  is  rapid.  Both  banks  are  high 
and  wooded,  and  are  not  liable  to  overflow.  There  is  but  one  channel, 
broken  by  the  center  pier  of  the  bridge.  The  bed  of  the  stream  is 
lined  with  bowlders  and  is  very  rough,  but  is  not  subject  to  change. 
The  bench  mark  is  a  nail  in  the  root  of  a  cotton  wood  stump  25  feet 
south  of  the  gage.  Its  elevation  is  9.35  feet  above^  the  zero  of  the 
gage. 

DiMharge  measurements  of  Big  Thompson  Creek  near  Arkins,  Colo.,  in  190S. 


Date. 


Hydrographer. 


October  7 E.  C.  Murphy 

April  ir> M.  C.  Hinderlider 

May  9 R.  I.  Meeker 

June  17 M.  C.  Hinderlider  . 

July  2 do 

July  21 do 

August  13 R.  I.  Meeker 

September  10 do 


Gaflre 
leiffnt. 


heigl 


Feet, 
0.80 

.78 
1.35 
2.88 
2.23 
1.78 

.91 


Discharge. 


Second-feet. 

76 

83 

285 

1,063 

698 

429 

114 

86 
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Mean  daily  gage  height,  in  feet,  of  Big  Thompson  Creek  near  Arkins,  Colo.,  for 

190S. 


1. 

2. 

8- 

4. 

5- 

6.. 

7. 

8.. 

9. 
10. 
11- 
12. 


Day. 


Apr.  I  May. 


14                                            

15*       

0.88 
.86 
.83 
.78 

6.60 
.63 
.49 
.64 
.63 
.73 
.88 
.86 
.90 
.96 
.88 
.76 

16 

17 

18..             

19 

20 

21  ...                .     ...                    

22 

23 

24 

26 

26 

27 : 

28    .                    • 

29 

30 

31 

I 


0.88 
^86 
.78 
.75 
.78 
.76 
.96 
1.10 
1.38 
1.43 
1.40 
1.38 
1.41 
1.66 
1.78 
1.83 
1.90 
1.70 
1.63 
1.40 
1.46 
1.25 
1.20 
1.20 
1.16 
1.18 
1.27 
1.33 
1.35 
1.43 

oi.ao 


June. 


1.78 
1;66 
1.90 
2.06 

02.25 
2.20 

a2.25 
2.46 
2.45 
2.35 
2.25 
2.33 
2.46 
2.38 

a2.56 
2.48 
2.68 
2.80 
2.68 
2.65 
2.45 
2.30 
2.33 
2.33 
2.20 
2.18 
2.25 
2.40 
2.60 
2.40 


July. 


2.20 
2.20 
2.18 
1.96 
1.98 
1.85 
2.06 
2.15 
2.10 
2.18 
2.10 
2.U5 
2.08 
2.06 
2.06 
2.06 
2.26 
2.03 
1.90 
1.78 
1.70 
1.83 
1.90 
1.88 
1.83 
1.78 
1.70 
1.66 
1.50 
1.40 
1.85 


Aug. 


1.18 

1.18 

1.08 

1.06 

l.OB 

1.10 

1.13 

1-10 

1.10 

1.00 

.95 

.95 

.95 

.83 

1.00 

1.03 

.98 

1.00 

.96 

.96 

1.06 

1.08 

1.15 

1.13 

1.05 

.98 

.96 

.88 

.68 

.70 


Sept. 


0.73 
.70 
.70 
.68 
.68 
.68 
.98 
.95 
.83 
.73 
-70 
.65 
.80 
.98 
.85 
.90 
.85 
.7« 
.75 
.70 
.70 


d  Heavy  rain.       (>  Fall  due  to  water  being  taken  out  by  Handy  ditch.       c  Observer  moved  away. 

Rating  table  for  Big  Thompson  Creek  near  Arkins,  Colo. ,  from  January  1  to 

December  SI,  190S. 


Gage 
beight. 


Feet. 
0.4 
.5 
.6 
.7 
.8 
.9 


Discharge. 


Second-feet  j 
27  I 
37  ' 
52 


88 
111 


Gaae 
height. 


Feet. 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

138 

1.6 

167 

1.7 

198 

1.8 

231 

1.9 

268 

2.0 

308 

2.1 

Discharge. 


Second-feet. 
849 
892 
440 
495 
553 
611 


Gage 
height. 

Feet. 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 


Discharge. 

Second-feet. 
669 
727 
785 
843 
901 
959 


HOTT.l 


PLATTE  BIVBB  DBAINAaS  BA8IN. 


IVl 


Egtimated  monthly  discharge  of  Big  Thompson  Creek  near  Arkine,  Colo.,  for 
[DndnAge  area,  805  aqoare  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Rnn-oif. 

Month. 

Msziniam. 

'Mlnininim- 

Mean. 

Second-feet 
^'mlie™" 

Depth  In 

April  15-^iO.    

195 
526 
1,182 
819 
256 
139 

60 

150 

402 

281 

86 

81 

114 
274 
885 
568 
170 
102 

3,618 
16,848 
52,661 
34,925 
10,453 

4,249 

0.37 

.90 

2.90 

1.86 

.56 

.33 

0.22 

May 

June 

July.. 

August     

September  1-2  ft... . 

1.04 

3.24 

2.14 

.65 

.    .26 

The  period  - . . 

122,754 

, 

«  Monthly  discharge  of  Big  Thompson  Creek  includes  water  in  Handy  ditch, 
ft  Ohserver  moTed. 

HANDY  DITCH  NBAB  ARKINS,  COLO. 

Handy  ditch  diverts  water  for  irrigating  purposes,  taking  its  sup- 
ply from  Big  Thompson  Creek  where  the  latter  emerges  from  the 
mountains,  at  a  point  about  one-fourth  mile  above  the  gaging  sta- 
tion on  the  Big  Thompson.  The  capacity  of  this  ditch  is  about  160 
second-feet.  The  rating  flume  on  the  ditch  is  located  about  one- 
fourth  mile  below  the  head  gates  and  within  about  200  yards  of  the 
gaging  station  on  the  river.  The  flume  is  of  trapezoidal  form  and 
equipped  with  a  gage.  A  complete  record  was  kept  of  the  amount  of 
water  passing  through  the  flume  during  the  year  1903.  The  amount 
of  water  passing  through  the  flume  added  to  the  amount  passing 
the  gaging  station  on  the  creek  gives  the  total  discharge  of  Big 
Thompson  Creek  where  it  leaves  the  mountains.  Above  this  point 
little  or  no  water  is  diverted. 

Discharge  measurements  of  Handy  ditch  near  ArkinSy  Colo,y  in  1903. 


Date. 


Hydrographer. 


Jnl72 -   M.C.Hinderlider 

July21 : do 

AngustlS R.I.Meeker 

September  10 do 

October7    .  E.C.Murpby  .     . 

Do do       - 


i*age 

leight. 

Discharge. 

Feet. 

Second-feet. 

2.14 

157 

.70 

37 

.62 

33 

.82 

17 

.30 

15 

.30 

16 
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Mean  daily  gage  height y  in  feet,  of  Handy  ditch  near  ArkinSj  Colo.,  for  J90J. 


Day. 


Apr. 


1. 

2. 

3. 

4. 

5. 

G. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14 


16 

16 ...                          

17 ' 

18 

'      0.40 

19 

.46 

an 

.45 

21 * 

53 

22.... 

.60 

28 

J        .60 

24 

60 

25 

.60 

36 

1      1.10 

27 

i.io 

28 

1.18 

29 

1.20 

30 

1      lis 

31 

May. 
1.20 

June. 

Jnly. 
2.00 

Aug. 

Sept- 

0.60 

0.60 

0.44) 

1.2f) 

.60 

2.08 

.60 

.«t 

1.20 

.60 

1.85 

.60  ' 

.41) 

1.20 

.83 

1.70 

.60 

.31) 

1.20 

1.28 

1.20 

.60 

.Si 

1.20 

1.75 

.70 

.60 

.80 

.95 

2.05 

.TO 

.60  1 

.ai 

.35 

2.05 

.90 

.60  ' 

.30 

(") 

2.00 

1.25 

.60 

.:>i 

(«) 

2.00 

1.20 

.60 

.»» 

(«) 

2.00 

.83 

.60 

.»► 

(«) 

2.00 

.00 

.80  ' 

.:a» 

(«) 

2.30 

.60 

.60 

.:!► 

(«) 

2.30 

.60 

.50 

.:.o 

.23 

2.30 

.75 

.40  1 

-:t) 

.23 

2.80 

.60 

.40 

.:*» 

.68 

2.25 

.60 

.40 

.ari 

.70 

2.28 

1.00 

.40 

.:*» 

.70 

2.28 

.80 

.40 

.»» 

.70 

2.80 

.80 

.40  ' 

.:ii 

.70 

2.30 

.60 

.40 

.:i> 

.65 

2.30 

.60 

.30 

(ft> 

.70 

2.30 

.00 

.30 



.65 

2.80 

.60 

.30 

.60 

2.30 

.60 

.50 

.60 

2.20 

.60 

50 
•.40 

.60 

2.20 

.60 

.60 

2.15 

.60 

.40 

.60 

2.00 

.60 

.40 

.60 

2.10 

.60 

.40 

.60 

.80 

.40! 

u  Water  shut  out  for  repairs. 


b  ObeerTer  moyed  away. 


Rating  table  for  Handy  ditch  near  Arkiiis,  Colo.,  from  January  I  to  December  ,/7, 

190S. 


Oage 
height. 


Feet 

0.2 

.3 


.4 
.5 
.6 


Discharge. 

Gage 
height. 

Second-feet} 

Feet. 

11 

0.8 

15 

.9 

20 

1.0 

26 

l.l 

Discharge.  I    ^^^      Discharge. 


82 

38 


1.2 
1.3 


Secfmd-feet.' 
44 

51 

58     I 
65 

72 
79    I 


Feet. 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 


Second-feet. 

i  87 

i  05     I 

I  104    I 

113 

I  ^^^    i 

I  132    , 


t. 

Feet. 
2.0 
2.1 
2.2 
2.3 


I  Discharge. 

I 

Second-feet . 
143 
152 
162 

172 


Curve  fairly  well  defined. 


PLATTE    BIVER    DRAINAGE    BA8IN. 
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Esiimated  monthly  discharge  of  Handy  ditch  near  Arkiiuif  Colo,,  far  liHKi, 


Month. 


April  18-:» .... 

May  1-^ 'I  and  15-31 

June 

July.... 

August 

September  1-21 


Diiicharge  in  Hecond-fe«t. 


72 
72 
172 
150 
32 
20 


Total  in 

im. 

Mean. 

acre-feet. 

20 

43 

1,109 

12 

42 

2,088 

32 

140 

8,331 

32 

52 

3,1»7 

15 

25 

1,537 

15 

16 

666 

The  period 


16,»23 


(■Water  BkaX  out  for  repairs  to  ditch. 
ST.    VRAIN   CREEK  NEAR  LYONS,  COLO. 

The  town  of  Lyons  is  situated  between  the  north  and  south  forks 
of  St.  Vraiki  Creek,  the  forks  uniting  at  a  point  about  1  mile  east  of 
the  center  of  the  town.  Records  of  the  flow  of  the  creek  at  or  near 
Lyons  have  been  kept  since  April,  1888,  except  during  the  years  1893 
and  189-4,  but  the  station  was  not  put  in  its  present  condition  until 
May  11, 1895,  since  which  date  records  have  been  kept  throughout  each 
irrigation  season.  To  obtain  the  total  run-off  of  the  drainage  basin 
of  the  creek  at  this  station  the  amount  of  water  in  the  ditch  must  be 
added  to  the  discharge  of  the  creek.  The  present  station  is  located 
one-half  mile  southeast  of  Lyons,  Colo.,  below  the  junction  of  the 
north  and  south  forks  of  St.  Vrain  Creek.  It  is  opposite  the  switch 
of  the  Burlington  and  Missouri  River  Railroad  and  is  about  500  feet 
below  the  head  of  the  supply  ditch  which  takes  water  out  on  the 
kft  side  of  the  stream.  The  gage  is  an  inclined  2  by  4  inch  timber 
graduated  to  vertical  tenths  of  a  foot  with  brass-headed  nails.  It  is 
embedded  in  the  slag  on  the  slope  of  the  railroad  embankment.  The 
gage  is  read  twice  each  day  by  Miss  Bessie  Sites.  When  the  gage 
height  is  3  feet  or  less  discharge  measurements  are  made  by  wading 
near  the  gage.  At  high  water  measurements  are  made  from  a  wagon 
bridge  about  600  feet  below  the  gage.  The  initial  point  for  soundings 
is  the  gage  rod  at  low  water  and  is  the  left  end  of  the  bridge  at  the 
north  abutment  when  measurements  are  made  from  the  bridge.  The 
channel  is  straight  for  300  feet  above  and  200  feet  below  the  station. 
The  current  is  rapid.  The  bed  of  the  stream  is  comi)osed  of  bowlders 
and  cobblestones  and  is  rough.  The  right  bank  is  low,  rocky,  partly 
wooded,  and  liable  to  overflow.  The  left  bank  is  the  railroad  embank- 
ment, which  is  partly  protected  by  a  covering  of  slag  and  some 
bowlders.  There  is  but  one  channel  at  all  stages.  At  high  water 
the  current  is  somewhat  affected  by  the  bridge  piers  and  the  abut- 
ments.   The  bench  mark  is  a  spike  in  the  root  of  a  large  cotton  wood 
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tree  150  feet  north  of  the  gage.  Its  elevation,  when  established,  was 
6.51  feet  above  the  zero  of  the  gage.  On  November  8, 1902,  its  eleva- 
tion was  found  to  be  6.47  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  St.  Vrain  Creek  near  Lyons,  Colo.,  in  190S, 


Date. 


April  14 

Do 

Mays 

Do 

Jnne  16 

Jnlyl 

July  20 

Angnst  12... 
September  9. 
October6 


Hydrogrrapher. 


M.  C.  Hinderlider  , 

do 

R.  1.  Meeker 

do  -     

M.  C.  Hinderlider 

do 

do 

R.  I.  Meeker 

do 

E.  C.  Murphy 


Qaffe 
lekrht. 


heig] 


Dtecharpe. 


Fee*. 

Second-feft . 

2.38 

89 

2.85 

79 

2.85 

224 

2.85 

216 

4.01 

870 

3.55 

485 

3.20 

324 

2.50 

99 

2.27 

59 

2.08 

31 

Mean  daily  gage  height,  in  feet,  of 

St.  Vrain  Creek  near  Lyons,  Colo.,  for  ICmjS^ 

Day. 

Apr. 

May. 

June. 

Jxdy. 

Ang. 

Sept. 

Oct. 

1                                                 

2.85 
2.95 
2.90 
3.00 
2.88 
2.83 
2.83 
2.88 
2.83 
2.96 
2.85 
2.88 
2.83 
2.95 
3.06 
8.15 
3.30 
8.05 
2.95 
2.85 
2.85 
2.75 
2.75 
2.68 
2.68 
2.76 
2.75 
2.80 
2.83 
2.88 
3.06 

8.10 
8.00 
8.15 
3.30 
3.40 
3.48 
3.58 
3.75 
3.80 
3.75 
8.70 
3.83 
8.85 
3.75 
8.78 
4.05 
4.25 
4.25 
4.10 
4.15 
4.08 
3.90 
4.25 
3.90 
3.70 
3.68 
3.70 
3.75 
3.85 
3.80 

3.65 
3.65 
&0O 
3.25 
8.10 
3.18 
3.25 
3.40 
a85 
3.40 
3.88 
8.30 
a25 
a8.86 
3.50 
8.45 
8.65 
8.45 
3.20 
8.16 
8.23 
3.38 
3.30 
3.25 
8.15 
2.95 
3.06 
2.93 
2.93 
2.86 
2.80 

2.73 
2.66 
2.63 
2.63 
2.00 
2.63 
2.68 

2.88 
2.83 
2.83 
2.80 
2.28 
2.33 
2.38 

2.25 

3 

2.50 
2.48 
2.48 
•  2.48 
2.48 
2.48 
2.43 
2.43 
2.88 
2.85 
2.50 
2.00 
2.68 
2.75 
2.58 
2.66 
2.68 
2.70 
2.75 
2.80 
2.80 
2.85 
2.86 
2.«) 
2.95 
3.05 
2.88 
2.03 
3.00 

2.15 

2.  OK 

2-(« 

2.ai 

2.10 

2. 18 

2.63 

2.35 

2.ar) 

n 

2.63 
2.58 
2.60 
2.60 
2.80 
2.43 
2.45 
2.40 
2.45 
2.43 
2.43 
2.40 
2.46 
2.60 
2.66 
2.65 
2.00 

2.80 
2.25 
2,20 
2.30 
2.30 
2.40 
2.88 
2.83 
2.80 
2.33 
2.30 
2.26 
2.28 
2.20 
2.20 
2.20 
2.18 

2.20 

10                  

2.18 

11 

2,13 

1J5 

2.80 

18    

2.dJ 

u 

2.2[i 

15 

2.:*) 

16                     

2.23 

17      

2.18 

18 

2.15 

19 

2.15 

20.                    

2.18 

21 :... 

2.15 

22 

2.W 

23           

2.10 

24 

2.13 

26                            

s.(in 

26                  

2.66        2.20 

2.09 

27 

2.50 
2.60 
2.60 
2.48 
2.40 

2.20 
2.10 
2.08 
2.10 

2.(K 

28 

2.tW 

29 

2.(6 

80 

2.(U 

81 

2.U» 

o  Water  turned  In  from  Beayer  Park  reservoir. 
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Rating  table  for  St.  Vrain  Creek  near  Lyone^  Colo,,  from  January  I  to  December 

SI,  1903. 


FWt. 

Discharge. 

hei^t. 

Discharge. 

h^t. 

Discharge. 

1     Feet. 

Discharge. 

Secondrfeet. 

Feet. 

8eoond-feet. 

F^t. 

Second-feet. 

Second-feet. 

3.0 

28 

2.6 

146 

8.2 

884 

1       8.8 

660 

2.1 

34 

2.7 

174 

8.3 

872 

1      8.9 

752 

2.2 

50 

2.8 

203 

8.4 

414 

4.0 

860 

2.3 

70 

2.9 

234 

8.5 

461 

4.1 

980 

2.4 

93 

8.0 

266 

8.6 

516 

4.2 

1,110 

2.5 

119 

3.1 

299 

8.7 

582 

4.8 

1,250 

Curve  well  defined  up  to  4  feet  gage  height. 

Ettimated  monthly  discharge  of  St.  Vrain  Creek  near  Lyons,  Colo.,  for  lD()S.<i 
[Drainage  area,  BOO  square  mHea] 


Month. 


April  2-30. 

May 

Jnne 

JTily 

Angast. 

September. 
October  ... 


Discharge  in  second-feet. 


Maximnm. 


808 
489 
1,280 
638 
190 
100 
78 


Minimum. 


178 
271 
210 
100 
44 
85 


Theperiod-- 113,603 


175 
269 
769 
412 
189 
72 
50 


Total  in 
acre-feet. 


10,066 

16,540 

45,759 

25,838 

8,547 

4,284 

8,074 


Bnn-off. 


Second-feet. 


BTsqa 
mUe. 


Depth  in 
inches. 


0.84  I 
1.29  ' 
8.68  I 
1.97 

.67  ! 

.34 

.24 


0.91 
1.49 
4.11 
2.27 

.77 


■|- 


o  Snpply  ditch  included  in  computations. 


SUPPLY  DITCH  AT  LYONS,  COLO. 


The  supply  ditch  takes  its  supply  of  water  for  irrigating  purposes 
from  St.  Vrain  Creek  at  a  X)oint  about  500  feet  above  the  gage  rod 
in  the  creek.  The  capacity  of  the  ditch  is  approximately  90  second 
feet.  The  rating  flume  on  the  ditch  is  located  about  200  feet  from 
the  head  gates,  the  same  being  of  rectangular  cross  section,  in  good 
repair  and  equipped  with  a  gage.  Observations  were  made  twice 
daily  of  the  amount  of  water  passing  through  this  flume  during  1903, 
and  discharge  measurements  made  each  time  gagings  were  made  of 
the  creek.  The  amount  of  water  diverted  by  this  canal,  added  to  the 
amount  of  water  in  St.  Vrain  Creek  at  the  gaging  station  gives  the 
total  amount  of  yrater  in  the  creek  at  this  point.     This  is  almost 
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the  entire  discharge  of  the  creek,  small  amounts  being  diverted  above 
this  point 

Dutcliarge  nwatntrenients  of  supply  ditch  at  Lyona^  Colo.y  in  1903, 


D»te. 


Mays 

June  16 

Jtdyl 

July  20 

Angnst  12 . . . 
September  0. 
October  6 


Hydrographer. 


R.  I.  Meeker 

M.  C.  Hinderlider . 

do 

do 

R.  I.  Meeker 

do 

E.  C.  Mnrphy 


Oaee 

leignt. 


heigl 


Feet. 

0.80 
.95 

1.18 
.70 
.30 
.30 
.50 


Secand-/fet. 
44 
6(i 
87 
31 


18 


Mean  daily  gage  height,  in  feet,  of  supply  ditch  at  Lyons,  Colo.,  for  1903, 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11- 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
28. 
^T. 
28.. 
29. 
80.. 
81.. 


D»y. 


Apr. 


May. 


0.20 
.80 
.40 
.50 
.60 
.60 
.85 
.10 
.60 
.60 
.10 
.10 


0.85 

.60 

.60 

.60 

.60 

.70 

.80 

.90 

1.05 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

.90 

1.00 

1.15 

.95 

.80 

.68 


Jnne. 


0.25 
.25 
.25 
1.20 
1.16 
1.15 
1.15 
1.50 
1.50 
1.60 
1.40 
1.40 
1.60 
1.55 
1.70 
1.00 
1.00 
1.20 
1.30 
1.30 
1.80 


July. 


.58 

1.80 

.58 

1.80 

.50 

1.40 

.25 

1.80 

.25 

1.20 

.25 

1.20 

.25 

1.20 

.25 

1.20 

.25 

1.20 

.25 

1.20 
1.20 
1.10 
1.10 
.80 
.70 
.80 
.90 
.90 
.80 
.70 
.70 
.70 
.20 
.90 
.75 
.75 
.75 
1.05 
.76 
.76 
.75 
.76 
.75 
.75 
.75 
.76 
.75 
.65 
.30 


Aug. 

0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.30 
.60 
.60 
.65 
.65 
.60 
.60 
.60 
.85 
.35 
.85 
.85 


Sept. 


0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 


o<?t. 

O..VI 
..V) 
.5^) 
.50 
.4> 
.30 
.9(» 
.30 

.3r) 

.30 
,3I» 
.3) 

.ai 

.ai 
.:«) 
.ai 

.:*! 

.3f) 

.:« 
.% 

.4<) 
.4(t 
.40 
.40 
.40 
.40 
.«! 
.40 
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Eating  table  for  supply  ditch  at  Lyons,  Colo,,  from  January  1  to  December  .ti, 


ll!^t. 

1 
BiBcharge. 

!  hejfi^t. 

Discharge. 

Fett. 

Second/ftf/.j 

Ftet. 

Second-feet. 

0.1 

1     1 

0.6 

25 

^2 

3     1 

.  1 

34 

.3 

7 

.8 

45 

.4 

12 

.9 

56 

1        -^ 

i 

18 

1.0 

67 

hSsKi  1  Dtaoi-"** !,  .aaTt.  i  Di-^h.^. 


F««f. 

Second-feet. 

'     F>et. 

Second-feet. 

1.1 

78 

1.6 

133 

1.2 

89 

1.7 

144 

1.3 

100 

! 

1.4 

111 

1.5 

122 

1 

Carve  well  defined. 

Estimated  monthly  discharge  of  supply  ditch  at  Lyons,  Colo,,  for  190$, 


Month. 


Discharge  in  seoond-feet. 


Maximom. 


Hinimnm. 


Mean. 


Total  in 
acre-feet. 


April  19^0. 

May 

June 

Jnly.. 

An^^ast 

September  . 
October 


25 
88 
144 
89 
30 
12 
18 


18 
38 
90 
44 
12 

7.50 
10 


309 
2.837 

5,  aw 

2,7a5 
738 
446 
615 


The  period  . 


12,505 


CLEAR  CREEK  AT  FORK8CREEK,  COLO. 

This  Station  was  established  May  29,  1899,  by  John  E.  Field.  The 
station  is  located  at  the  footbridge  just  below  the  Colorado  and 
Southern  Railroad  bridge  near  the  railroad  station.  The  chain  gage 
is  fastened  to  the  wooden  cribwork  on  the  left  bank  30  feet  below  the 
footbridge.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  20.25  feet.  Discharge  measurements  are  made  from 
the  single-span  footbridge.  The  initial  point  for  soundings  is  a  brass- 
headed  nail  on  the  rail  of  the  bridge  at  .the  north  end.  It  is  marked 
zero  with  white  paint.  The  channel  is  straight  for  30  feet  above  and 
150  feet  below  the  station.  Both  banks  are  high  and  are  not  liable  to 
overflow.  The  right  bank  is  the  side  of  the  mountain  and  the  left 
bank  is  the  retaining  wall  of  the  railroad  embankment.  The  bed  of 
the  stream  is  composed  of  small  cobblestones  and  bowlders,  with  some 
silt  at  low  stages.  The  current  is  rapid  and  it  is  necessary  to  use  a 
stay  wire  on  the  meter  at  high  stages.  The  bench  mark,  established 
October  8,  1903,  is  a  cross  cut  in  the  top  of  the  downstream  stringer 
over  the  first   strut  from  the  south  end  of  the  footbridge.     When 
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established  its  elevation  above  the  water  surface  was  12.73  at  a  ^age 
reading  of  2  feet.  The  gage  is  read  twice  each  day  by  C.  W. 
Hoisington. 

Discharge  mecuurements  of  Clear  Creek  at  Forkscreeky  Colo,,  in  190 J. 


Date. 


Mayl 

May  14 

May  29 

June  20 

Jnne  25 

July  17- 

September  7. 
Octobers  ..., 
July  16 


Hydrographer. 


M.  C.  Hinderlider . 

do 

do 

R.  I.  Meeker 

M..C.  Hinderlider. 

do 

R.  I.Meeker 

M.  C.  Hinderlider . 
do 


Gkkffe 
height. 


Diflchargre. 


Feet. 

Second-feft. 

2.10 

108 

2.65 

810 

2.58 

304 

8.60 

1,194 

3.58 

992 

8.24 

646 

2.30 

183 

2.03 

123 

2.15 

101 

Mean  daily  gage  height,  in  feet,  of  Clear  Creek  at  Forkscreek,  Colo.,  for 

190S. 

Day. 

Apr. 

May. 

Jnne. 

Jnly. 

Ang. 

Sept. 

Oct. 

1 

1.60 

1.66 

1.40 

(«) 

(«) 

(«) 

1.30 

1.40 

1.60 

1.56 

1.66 

1.50 

1.40 

1.40 

1.45 

1.40 

1.40 

1.45 

1.65 

1.60 

1.66 

1.76 

1.76 

1.96 

2.00 

2.05 

2.16 

2.15 

2.05 

2.(X) 

2.05 
2.16 
2.05 
2.06 
2.16 
2.28 
2.25 
2.86 
2.40 
2.66 
2.66 
2.56 
2.46 
2.66 
2.78 
2.75 
2.85 
2.66 
2.60 
2.60 
2.55 
2.48 
2.43 
2.48 
2.46 
2.68 
2.66 
2.60 
2.60 
2.68 
2.65 

2.75 
2.76 
8.00 
2.96 
2.96 
8.00 
8.06 
8.10 
8.18 
a  10 

aoo 

8.16 
8.20 
a  18 

a  23 
a  53 
a  66 
a  60 
a  70 
a  80 
a  68 
a  73 

3.66 

a  66 
aeo 
a  56 
a  68 
a  58 
aeo 
a66 

a  66 
a  66 
a  48 
a  25 
ai6 
a  18 
a  16 
a  23 
a  18 
a  20 
a  18 
a  10 
a  10 
a  16 
a  15 
a  30 
a  25 
a  18 
a  08 

2.95 
2.93 
2.95 
2.95 
a  10 
a  05 

2.98 

a88 

2.80 
2.78 
2.68 
2.70 

2.70 
a66 
2.68 
2.55 
2.68 
2.55 
2.48 
a43 
a40 
2.38 
2.86 
2.35 
2.38 
2.85 
2.33 
2.46 
2.88 
2.30 
2.28 
2.25 
2.25 
2.23 

2.6:^ 

2.66 
2.38 
2.40 
2.88 
2.28 
2.25 
2.23 
2.20 

a  18 
2.15 

ai8 

2.10 
2.13 
2.15 
2.28 
2.18 
2.16 
2.10 
2.10 
2.18 
2.10 
2.18 
2.10 
2. 08 
2.10 
2.13 
2.10 
2.10 
2.08 
2.00 
2.00 
2.00 
.  1.98 
1.96 
1.95 
1.90 

aoo 

2.00 

2  15 

2 

2.06 

8 

2.011 

4 

2.GB 

5 

1.9H 

6 

1.98 

7 

1.90 

8 

9 

2.08 
1.96 

10 

11 

1.98 
1.98 

12 

2.08 

13 

2.U3 

U 

2.0U 

16 

2.13 

16 

2.08 

17 

2.05 

18 

2.08 

19 

2.  US 

20 

t.W 

21 .                                       .    . 

2.IR 

22 

2.m 

23: 

2.m 

24 

2.  US 

25 

1.9^ 

26 

2.08 

27 

l.9f^ 

28 

1.95 

29 

1.96 

30 

2.  OH 

81 

1.85 

a  Water  below  weight. 
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Bating  table  for  Clear  Creek  at  Fork9creeky  Colo,  ^  from  April  I  to  December  SI, 

190S, 


hSS^t. 

DischATgi 

JVe<. 

Secand-fet 

1.3 

dO 

1.4 

34 

1.5 

39 

1.6 

48 

1.7 

58 

1.8 

70 

1.9 

85 

Gaore 
leight. 


heigl 


2.0 
2.1 
2.2 
2.8 
2.4 
2.6 
2.6 


DiBcfaarge. 


Second-feet. 
104 
127 
154 
183 
217 
254 
295 


h^^t. 

DiMbarge. 

hei^t. 

Discharge. 

Feet. 

aeeond-feet. 

Feet. 

Second-feet. 

2.7 

388 

3.4 

784 

2.8 

885 

3.5 

898 

2.9 

436 

3.6 

1,042 

3.0 

491 

3.7 

1,220 

3.1 

550 

8.8 

1,488 

«.2 

616 

3.3 

692 

Estimated  monthly  discharge  of  Clear  Creek  at  Forkaereekj  Colo.,  for  190S. 
[Drainage  area,  84&  square  miles.] 


Month. 


Discharge  in  seoond-f eet. 


M#'*i**^flTn . 


April  (4,  5,  and  6 

Tni«giT>g)a 

May _ 

June _ 

July  .._. 

Angnst 

September  . .  - 

October 

The  period.  _ 


Hinimnm.  I     Mean. 


140 

410 

1,438 

QAA 

838 
177 
140 


1,438 


-|- 


30 
115 
361 
329 
154 

a5 

77 


60 
248 
804 
567 
219 
124 
108 


30   128,652 


I 


Total  in 
acre-feet. 


3,213 
15,249 
47,841 
34,863 
13,466 
7,879 
6,641 


Rnn-oif. 


Seoond-feet 


srsQU 
mile, 


0.17 
.72 
2.33 
1.64 
.63 
.36 
.81 


Depth  ill 


0.17 
.88 
2.60 
1.89 
.73 
.40 
.36 


"Water  below  weight. 
SOUTH  PLATTE   RIVER  AT  DENVER,  COLO. 

In  the  Bpring  of  1895  a  river  station  was  established  at  the  Twenty- 
third  Street  Viaduct  in  the  city  of  Denver,  but  observations  were  dis- 
continued on  June  18,  as  the  location  was  found  to  be  unfavorable 
for  accurate  measurements,  and  the  water  had  fallen  below  the  gage. 
In  July  a  station  was  established  at  the  Fifteenth  Street  Bridge  and 
observations  were  begun,  these  being  made  in  the  morning  and  in  the 
afternoon.  Stream  measurements  were  then  made  from  the  lower 
side  of  the  bridge.     The  original  gage  consisted  of  two  6  by  2  inch 
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timbers  spiked  together,  inclined  and  graduated  to  vertical  tenths  of 
a  foot.  The  space  between  the  marks  was  0.156  foot.  The  timbers 
were  fastened  to  posts  driven  into  the  bank.  The  bench  mark  is  107 
feet  southwest  from  the  gage  and  is  a  cross  mark  on  top  of  the  east 
abutment  of  the  Fifteenth  Street  Bridge  on  the  north  comer.  It  is 
marked  "  B.  M."  and  is  6.15  feet  above  the  9-foot  mark  of  the  ori^nal 
Fifteenth  street  gage  rod,  which  has  since  been  destroyed. 

Another  inclined  gage  rod,  reading  the  same  as  the  one  on  the  right 
bank,  was  placed  on  the  left  side  in  August,  1898.  It  consisted  of  a 
4  by  4  inch  by  12-foot  timber  fastened  to  x>osts  driven  into  the  left 
bank  and  graduated  to  vertical  feet  and  tenths. 

This  rod  was  washed  out  by  the  high  water  of  June,  1900,  which 
also  removed  the  sand  bar  in  front  of  the  rod  on  the  right-hand  side, 
making  it  available  at  low- water  stages,  and  since  that  time  the  read- 
ings have  been  taken  from  the  latter  rod,  or  from  rods  which  replaced 
it  and  which  were  located  at  the  same  point. 

May  15,  1901,  a  T-rail  was  placed  on  the  site  of  the  latter  rod,  which 
was  stolen.  The  rail  was  embedded  in  an  inclined  position  in  the 
slag  bank.  All  readings  wei-e  taken  from  this  rod  from  May  15, 11)01, 
to  June  9,  1903,  when  the  rod  was  again  stolen.  On  June  10,  1903,  a 
vertical  4  by  4  inch  timber  was  placed  at  the  same  point  and  fastened 
to  a  Cottonwood  tree.  The  zero  of  the  rod  was  placed  at  the  same 
elevation  as  the  zero  of  the  old  gage.  It  is  read  twice  each  day  by 
Clarence  Crisman. 

The  present  gage  and  the  bridge  from  which  measurements  are  made 
are  located  at  a  i)oint  immediately  below  the  mouth  of  Cherry  Creek, 
which  enters  between  the  Fourteenth  and  Fifteenth  Street  bridges. 
The  stream  at  this  point  is  confined  between  artificial  embankments 
of  furnace  slag. 

Discharge  measurements  are  made  by  wading  at  a  point  below  or 
al>ove  the  gage  at  low  water  and  from  the  Fifteenth  Street  Bridge  at 
high  water.  The  initial  point  for  soundings  is  the  edge  of  the  right 
abutment  of  the  Fifteenth  Street  Bridge.  The  channel  is  straight  for 
100  feet  above  and  for  500  feet  below  the  station.  The  current  Ls 
swift  at  high  stages,  but  becomes  sluggish  at  low  stages.  The  banks 
are  slag  embankments  and  can  only  overflow  at  extreme  flood  stages. 
The  bed  is  composed  of  sand,  free  from  vegetation,  but  very  shifting. 
The  bench  mark  is  the  top  of  the  capstone  on  the  south  end  of  the 
southeast  abutment  of  the  Sixteenth  Street  Viaduct  on  the  right  bank 
l)elow  the  gage.  Its  elevation  is  12  feet  above  the  zero  of  the  gage. 
The  channel  scoured  during  the  flood  about  June  15,  1903,  necessi- 
tjiting  two  rating  tables  for  this  year. 
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Di;ieharge  measurements  of  South  Platte  Hiver  at  Denver^  Colo,^  in  liHfJ, 


Date. 


January  5 

r^annary  27  _  _  . 
Febmary  17  , . 

Marchll 

March  28 

April  13 

Aprilie 

April  21 

June  6 

Jxme  10 

Jnne 16  

JTily2 

July  14 

Do 

July  22 

July  30 

Do 

August  7 

Aiigast  27 

September  17. 

Do 

OctoberC 


Hydrographer. 


M.O.Hinderlider. 

do 

do 

do 

F.CJogswell 

M.C.  Hinderlider. 

R.  I.  Meeker 

do 

do 

Q.B.Monk 

do 

do 

do 

T.E.  Brick 

Q.B.  Monk 

R.  I.  Meeker 

G.B.  Monk 

do 

do 

T.E.  Brick 

do 

R.  I.  Meeker 


Ifi^t. 

Disduurge. 

Feet. 

Second-fett, 

1.29 

78 

1.21 

75 

l.()0 

40 

1.61 

150 

1.10 

74 

1.06 

85 

1.16 

82 

.96 

46 

2.15 

812 

2.80 

788 

8.00 

1,240 

2.20 

507 

1.40 

268 

1.40 

276 

1.20 

186 

.70 

77 

.70 

68 

.50 

61 

1,30 

174 

1.20 

189 

1.20 

171 

.87 

85 

Mean  daily  gage  height,  in  feet,  of  South  Platte  River  at  Denver,  Colo.,  for  1903. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

2.20 
1.95 
08.25 
2.10 

Aug. 

0.78 
.60 
.65 
.65 
.65 
.66 
.66 
.ft') 
.70 
.70 
.70 
.68 
.65 
.60 
.80 
.70 
.63 

Sept. 

0.95 

.90 

1.06 

1.08 

1.20 

.95 

.75 

1.06 

.75 

.80 

.80 

.90 

.95 

1.00 

1.15 

1.20 

1.40 

Oct. 

Nov. 

Dec. 

1 

2 

3 

4 

1.06 
1.06 
1.30 
1.78 
1.25 

1.2D 
1.25 
1.23 
1.05 
.98 

1.20 
1.38 
1.43 
1.38 
1.40 
1.40 
2.00 
1.60 
1.48 
1.38 
1.55 
1.43 
1.60 
1.43 
1.55 
1.18 
1.08 

0.83 
1.23 
1.90 
1.10 

1.43 
1.33 
1.38 
1.70 

1.23 
1.45 
1.63 
1.75 

0.8:^ 
.88 
.86 
.83 

1.16 

1.08 

i.a) 

.90 

0.98 
.8:3 

.78 

.88 

5 

.90  1  1.33 
1.23  1  1.43 
1.20     1.53 

1.90  1  2.26 
2.06     1.85 
(1*2  in      1   7S 

.90       .Ki 

.70 

8..  .              

1.48      .98 
1.58     1  on 

.90 
.90 

.85 

.85 

l..'fi 

1.40 

.73 

.75 

« 

1.20 
1.60 
1.25 
1.10 
1.13 
1.08 
1.06 

.95 
1.10 
1.40 
1.45 
1.40 
1.18 
1.00 

1.15     1.18     2..'«  '  1.55 

.80 

9...                     

1.16 
1.06 
1.05 
.95 
1.10 
1.06 
1.20 

1.20 

al.l8 

1.30 

1.10 

.95 

1.05 

95 

a2.«0  1  1.35 
2.90  1  1.35 
2.70  '  1.15 

a2.66     I.:i5 
2.70     1.40 
2.73  I  1.40 
3.00     1.45 
2.96  '  l.:» 
3.00  1  1.66 

.70 

10 

.85  1  1.38 

.73 

11 

M 

L3 

.85 
.80 
.«) 
.70 
.90 
.K'i 
1.00 

1.3:1 
1.06 
.96 
.93 
.75 
.73 
.75 

.63 
.70 
.68 

14 

.85 

15.... 

1.28'     .95 

.85 

16 

17 

1.10 
1.16 

.98 
1.00 

1.13       .98 
1.20  1    .90 

.95 
.68 

aBaki. 
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Afean  daily  gage  height,  in  feet,  of  South  Platte  River,  etc. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1.23 

.95 

1.13 

1.00 

.75 

.88 

.88 

.90 

.75 

.90 

a.  23 

1.25 

1.25 

May.  June.  July. 

Ang. 

Sept. 

Oct. 

Nov. 

.70 
.68 
.73 
.75 
,75 
.68 
.80 
.78 
.80 
.80 
.75 
.68 
.88 

18 

1.08 
1.10 
1.10 
1.10 
1.10 
1.08 
1.00 
1.25 
1.25 
1.25 
1.20 
.06 
1.08 
1.15 

1.00 
1.20 
1.85 
1.86 
1.30 
1.45 
1.50 
1.60 
1.86 
1.30 
1.28 

1.25 

i.eo 

.08 

.05 
1.26 
1.45 
1.10 
1.10 
1.10 
1.20 
1.05 

.95 
1.00 

.93 

.98  '  2.90 
.98  j  2.50 
.90     2.40 

1.85 

1.75 

1.75 

1.45 

1.25 

1.23 

1.20 

1.35 

1.23 

1.10 

.95 

.98 

.65 

.80 

.80 
1.25 

.83 

.75 

al.05 

1.46 

1.85 

.85 
1.15 
1.20 
1.18 
1.03 
1.05 
1.18 

1.20  1    .95 
1.05  '    .95 
.90     1.08 
.95     1.80 
.83     1.00 
.80      .05 
.80     1,08 
.83     1.00 

.TH 

19.                  

.73 

20 

.7.5 

21 

.85 

.88 

.88 

.90 

1.00 

1.05 

1.03 

1.15 

1.20 

1.20. 

1.10 

2.80 
2.20 
1.95 
1.76 
1.65 
2.10 
2.85 
2.20 
2.10 
2.85 

e* 

22.          ... 

.73 

23 

.7:^ 

24 

70 

86 

-73 

26 

.80 
.75 
.70 
.88 
.83 

.95 

.90 

.90 

1.18 

1.20 

1.20 

.Tli 

27 

6H 

88 

20 

.73 

,78 

80 

81 

.78 

.78 

«Rain. 


Eating  table  for  South  Platte  River  at  Denver.  Colo.,  from  January  1  to  June 

15,  190.3. 


^g^t. 

hSgS. 

Discharge. 

Gage 
height. 

Discharge. 

'     Ckige 
1  height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

F\:et. 

Second-feet. 

Feet. 

Second-feet. 

0.7 

26 

1.3 

88 

1.9 

225 

2.5 

508 

.8 

32 

1.4 

106 

2.0 

256 

2.6 

597 

.9 

40 

1.5 

125 

2.1 

292 

!      2.7 

705 

1.0 

49 

1.6 

148 

2.2 

334 

'      2.8 

845 

1.1 

59 

1.7 

172 

2.8 

382 

2.9 

1,025     . 

1.2 

72 

1.8 

197 

2.4 

440 

3.0 

1,240 

Rating  table  for  South  Platte  River  at  Denver,  Colo. ,  from  June  10  to  December 

3U  1003. 


Gaee 
height. 

Discharge. 

Gage 

height. 

Feet. 

Discharge. 

1 

Second-feet. 

Gage 
height. 

Dischar{(e. 

1     Gage 
,  height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Sevmid-feet. 

Feet. 

Secondfett. 

0.5 

60 

1.2 

183     ' 

1.9 

523 

!       2.6 

954 

.6 

65 

1.3 

224 

2.0 

580 

'      2.7    j 

1.022 

.7 

72 

1.4 

268 

2.1 

640 

2.8 

1,093 

.8 

80 

1.5 

315 

2.2 

702 

2.9 

1,166 

.9 

94 

1.6 

365 

2.3 

764 

3.0 

1,340 

1.0 

116 

1.7 

415 

2.4 

826 

1 

1.1 

146 

1.8 

468 

2.5 

889 

Both  tables  are  somewhat  approximate  in  the  npper  part.  de|)ending  upon  one 
measurement  when  channel  was  scouring. 
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Estimated  monthly  discharge  of  South  Platte  River  at  Denver ,  Colo.,  for  1903, 
[Draioage  area,  8,840  square  milea.] 


Month. 


Diflcharge  In  aeoond^f eet. 

Mean. 


Jaonaiy... 
Febmary  . 
March  .  ... 

April 

May 

June 

July 

Angnst  ... 
September 
October.. _ 
November 
December  . 


The  year . 


Maximnis. 

Minimnm. 

192 

44 

125 

44 

256 

42 

88 

29 

172 

86 

1,240 

77 

788 

68 

291 

65 

268 

72 

188 

72 

268 

70 

111 

67 

1,240 

29 

78 

78 

94 

58 

68 

687 

828 

108 

112 

108 

111 

78 


Total  In 
acre-feet. 


4,796 
4,882 
5,780 
8,451 
4,181 
87,904 
20,168 
6,641 
6,664 
6,641 
6,^605 
4,796 


155 


111,959 


Bnn-off. 


Seoond-feet 
per^«jnare 


0.020 
.020 
.024 
.015 
.018 
.166 
.085 


.020 


.040 


Depth  in 
inches. 


0.028 
.021 
.028 
.017 
.021 
.185 
.098 
.082 
.082 
.082 


.544 


SOUTH  PLATTE  RIVER  AT  SOUTH  PLATTE,  COLO. 

This  station  is  located  at  the  junction  of  the  North  and  South  forks 
of  South  Platte  River,  at  the  town  of  South  Platte,  located  on  the 
Colorado  and  Southern  Railroad,  about  9  miles  above  the  mouth  of 
the  canyon.  The  station  was  established  March  28, 1902,  by  John  E. 
Field,  at  the  wagon  bridge  crossing  the  main  stream  about  150  feet 
below  the  junction  of  the  two  forks.  This  station  is  of  special  impor- 
tance, its  location  being  above  the  diverting  gates  of  all  irrigating 
ditches,  and  also  above  the  intake  of  the  Denver  Union  Water  Com- 
pany, which  derives  the  greater  part  of  its  supply  of  water  from 
South  Platte  River  a  few  miles  below  this  station.  The  location  of 
the  Cheesman  storage  reservoir  on  the  South  Fork,  20  miles  above 
this  station,  and  the  contemplated  installation  of  large  power  plants 
of  the  two  forks  above,  also  add  to  the  importance  of  this  station  as 
a  point  from  which  to  secure  data.  Bridges  across  either  fork  above 
the  main  station  allow  of  measurements  being  made  on  these  streams, 
thereby  checking  all  gagings  on  the  main  stream  below.  This  station 
is  located  only  about  200  feet  from  the  Colorado  and  Southern  Rail- 
road station  and  is  easily  accessible  from  Denver.  The  gage  is  a 
vertical  2  by  6  inch  pine  timber  reading  from  zero  to  7  feet  and  is 
fastened  to  the  upper  side  of  the  center  pier  of  the  highway  bridge. 
When  the  gage  reads  2.3  feet  or  less,  measurements  are  made  by  wad- 
ing about  250  feet  below  the  bridge.     At  high  water  discharge  meas- 
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urements  are  made  from  the  lower  side  of  the  two-span  highway 
bridge  to  which  the  gage  is  attached. 

The  gage  is  read  twice  each  day  by  Mrs.  Mata  Wallbrecht.  The 
initial  point  for  soundings  is  the  river  face  of  the  right  abutment. 
The  channel  is  straight  for  250  feet  above  and  400  feet  below  the 
station.  The  current  is  rough  and  rapid  l)eneath  the  bridge,  but 
becomes  more  even  below.  The  right  bank  is  the  side  of  the  moun- 
tain. The  left  bank,  at  ordinary  stages,  is  part  of  the  old  river  be<l, 
about  100  feet  wide.  At  extremely  high  water  the  Colorado  and 
Southern  Railroad  roadbed  is  the  left  bank.  At  the  bridge  tlie  river 
is  divided  into  two  channels  by  the  center  pier.  The  right  channel  is 
the  deeper  and  carries  most  of  the  water.  An  old  abutment  founda- 
tion directly  under  the  left  end  of  the  bridge  interferes  with  the 
current  during  high  stages.  The  bench  mark  is  a  nail  driven  hori- 
zontally in  the  right  side  of  the  upper  end  of  a  12  by  12  inch  cross 
timber  from  the  floor  of  the  bridge.  It  is  inclosed  in  a  circle  of  white 
paint  and  has  four  other  nails  driven  about  it.  It  is  directly  over 
the  gage  rod  and  has  an  elevation  of  10.15  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  a  regulation  metal  tablet  in  the  cliff  about 
75  feet  from  the  south  end  of  the  bridge.  The  elevation  is  18.43  feet 
above  zero  of  gage. 

Discliarge  ineasurements  of  South  Platte  River  at  SoutJi  Platte,  Colo.,  in  1903, 


Date. 


March  28. . 
Do_.._ 
May  19.... 
Jtine  23  _  _ . 
June  37  . . . 
August  8 . . 
August  26. 
October  9  . 


Hydrographer. 


M.  C.  Hinderlider  . 

do 

R.  I.  Meeker 

M.  C.  Hinderlider 

do _ 

do 

G.  B.  Monk 

E.  C.  Murphy 


Oage 
height. 


Feet. 
1.40 
1.40 
1.92 
4.60 
3.60 
1.20 
2.00 
1.23 


Discharsre. 


Second-feet. 

74 

77 

222 

1,134 

679 

137 

300 

74 


Mean  daily  gage  height,  in  feet ^  of  South  Platte  River  at  South  Platte,  Colo.,  for 

lUOS, 


1... 

2... 
3... 
4.f. 

«... 


Day. 


Mar.  Apr 


1.46 
1.4.'> 

1. 5(J 
1.4() 


May. 

June. 

2.20 

July. 

Aug. 
1.50 

Sept 

1.75 

3.40 

2.13 

1.70 

2.15 

3.15 

1.40 

2.05 

1.73 

2.33 

3.05 

1.33 

2.00 

1.73 

2.4« 

3.05 

1.25 

2.00 

l.fJK 

2.48 

2.68 

1.35 

l.»5 

1.70 

2.  M 

2.60 

!.:« 

l.flO 

Oct. 


1.50 
1.48 
1.43 
1.45 
1.50 
1.45 


Nov. 

1.45 
1.50 
1.50 
1.65 
1.68 
2.05 


EK-o. 

1.40 

1.;© 

1.5l> 
1.43 
1.40 
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Mean  daily  gage  height^  infect,  of  South  Platte  Rirer,  etr.—CAmimued. 


Day- 

Mar. 

Apr. 

May. 

June. 

Jnly.  Aqk-  S(<pt. 

1 

(k-t. 

Nov.| 

IkH". 

7 

1.43 

1.80 

2.73 

2.46     1.25 

1.90 

i.:« 

2.  .58  j 

l.») 

H 

1.40 

1.90 

2.83 

2.30  '  l.Sf) 

1.88 

l.!« 

2.58  , 

1.35 

».: 

1.48 

1.98 

3. 15 

2.45     1.16 

\.K^ 

1.411 

2..VJ  , 

1.40 

10 

1.48 

2.00 

3.50 

2.3;^  ;  1.35 

1.85 

!.:«) 

2.28 

i.;« 

11 

1.50 

2.13 

3.70 

i.m  1  1.48 

1.85 

1.25 

2.(1)  I 

1.25 

If 

1.88 

2.rtJ 

4.50 

2.30     1.33 

1.90 

1.25 

1.78  ' 

1.20 

13 

1.55 

2.15 

4.00 

2.23     L.^V) 

1.95 

1.2^ 

1.65  1 

!.;« 

14 

1.50 

2.Zi 

5.15 

2.25     1.28 

2.05 

1.2H 

1.50  1 

l.Jfl 

15 

1.53 

2.2K 

5.70 

2.38 

1.28 

2.10 

i.:«) 

l.:«i 

1.20 

16 

1.30 

2.20 
2.28 
2.13 

5.(KS 

5.78 
5.70 

2.23 
2.30 
2.4S 

l.i-iO 
1.68 
2.00 

2.05 
1.65 

1.4iJ 
1.50 
l.»> 

1.40 
L.'iO 

i.a) 

17 

1.63 
L7H 

1  36 

l;* 

1.40 

IB 

1.70 

2.00 

5.50 

2.45     1.03 

l.flO 

i.5:i 

1.55 

I.  .30 

30 

1.78 

1.85 

4.H0 

2.38     1.68 

1.65 

1.70 

1.88  1 

1.20 

fl 

1.78 

1.73 

4.75 

2.30     1.78 

1.60 

l.HO 

l.«)' 

1.18 

a 

1.78 

1.80 

4.65 

2.20  Irt2.90 

1.65 

1.60 

1.60  ' 

1.18 

33 

1.75 

1.7!J 

4.48 

2.05  1    (ft) 

l..i8 

1.60 

1.48  ' 

1.2:^ 

34 

1.63 

1.68 

4.15 

2.03      (ft) 

1.53 

i.rrf) 

1.40' 

1.30 

25 

1.73 

2.08 

4.20 

1.90     2.00 

1..W 

1.50 

1.43' 

1.20 

36 

1.70 

1.88 

3.80 

l.HO     2.00 

1.40 

1.55 

1.45 

1.15 

S" 

1.76 
1.78 

2.26 
1.80 

3.50 
3.00 

1.95     2.03 
1.78     2.08 

1.50 

1.55 

1.50 
1.50 

1.48! 
1.40  1 

1  10 

» 

1.35 

1.3!) 

a 

1.50 

1.80 

1.83 

3.30 

1.75  1  2.05 

i.eo 

1.48 

1.40' 

1.73 

* 

1.40 

1.83 

1.75 
1.88 

3.50 


1.63     2.20 

1.5?} 



1.48 
l.ij<» 

1.4:^  1 

1 

1 

1.96 

1.58 

2.15 

1.80 

o Heavy  rain. 

^No  measurementB. 

<" Drift  about  gage  rod  removed  Mar.  30,  caxuaing  lowering  of  reading  on  gage  nxl  of  0.(^  foot. 

Gage  blocked  by  drift. 


Rating  table  for  South  Platte  River  at  South  Platte,  Colo,,  from  March  ~'cV  to 
June  17,  1D03,  and  from  September  17  to  Deceinl>er  31,  10<h{, 


Gage 
height. 

Discharge. 

Ghure 
height. 

Discharge. ' 

he^frt. 

Discharge. 

height. 

DiHohargo. 

Feet. 

Second-feet.^ 

Feet. 

Second-feet!' 

Feet. 

Second-feet. 

Feet. 

Second -feet. 

1.0 

40    , 

2.0 

3.0 

480 

4.0 

810 

1.1 

54    ' 

2.1 

3.1 

508 

4.2 

896 

1.2 

70 

2.2 

276 

3.2 

536 

4.4 

9S8 

1.3 

87     1 

2.3 

300    || 

3.3 

565 

4.6 

1,084 

1.4 

105 

2.4 

324     ' 

3.4 

595 

4.8 

1,1H4 

1.5 

123 

2.5 

350    !l 

3.5 

627 

5.0 

1.2.S4 

1.6 

142    ' 

2.6 

376    1; 

402     ,1 

3.6 

660 

5.2 

1,3S4 

1.7 

162 

2.7 

3.7 

695 

5.4 

1,486 

1.8 

184    1 

2.8 

428    II 

3.8 

732 

5.6 

1,590 

1.9 

206     1 

2.9 

454     ' 

1 

3.9 

770 

5.8 

1,694 
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Rating  table  for  South  Platte  River  at  South  Platte,  Colo.,  from  June  18  to  Sejy- 

tember  16, 1903. 


Gage 
heiglit. 

DiHcharge. 

Gage 
height. 

Discharge. 

hei^. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Feet.  . 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-p:et. 

j     Feet. 

Second-fert. 

1.0 

105 

2.0 

280 

3.0 

513 

4.0 

845 

1.1 

121 

2.1 

301 

3.1 

539 

'      4.2 

937 

1.2 

187 

2.2 

323 

3.2 

567 

,      4.4 

1,029     ' 

1.8 

153 

2.8 

345 

3.3 

595 

4.6 

1,121     • 

1.4 

169 

2.4 

367 

3.4 

623 

4.8 

1,213 

1.5 

186 

2.5 

389 

8.5 

654 

5.0 

1,305 

1.6 

204 

2.6 

413 

3.6 

689    ■ 

5.2 

1,399 

1.7 

222 

2.7 

437 

3.7 

725 

5.4 

1,495 

1.8 

240 

2. 

461 

3.8 

762 

5.6 

1,594 

1.9 

260 

2.9 

487 

3.9 

801 

5.8 

1,694 

Estimated  monthly  discharge  of  South  Platte  River  at  South  Platte,  Colo',,  for  KMtJ. 
[Drainage  area,  2,612  square  miles.] 


Month. 


March  28-31 

April 

May..... 

June 

Jxdy 

AngiiBt  (23  and  24 
missing) 

September 

October 

November 

December... 


Discharge  in  second-feet. 


Maxlmnm. 


123 
202 
295 
1,684 
623 

487 
308 
162 
371 
217 


Minimnm.   Mean. 


96 

96 

158 

264 

200 

129 

105 

75 

92 

54 


108 
144 
212 
861 
353 

217 
211 
113 
163 
97 


Total  in 
acre-feet. 


Bun-off. 


Second-feet 

per  aqnare 

mile. 


857 

8,569 

13,035 

51,233 

21,705 

12,482 

12,555 

6,948 

9,699 

5,964 


0.041 
.a55 
.082 
.330 
.135 

.083 
.081 
.043 
.062 
.037 


Depth  in 
inches. 


0.OO6 
.061 
.095 
.368 
.156 

.090 
.090 
.050 
.069 
.04.3 


I 


MISCELLANEOUS    MEASUREMENTS    IN    THE    SOUTH    PLATTE  DRAINA(fE 

BASIN. 

The  following  miscellaneous  measurements  were  made  in  South 
Platte  basin  in  1903. 
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Miscellaneous  measurements  in  South  Platte  Itasin^  t9()S. 


Date. 


Jane  14 
llayl... 


Stream. 


Locality. 


"I" 


Latham  ditch  _ 

North    Fork    Clear 
Creek. 

.do 


Kersey,  Colo 

Forkscreek,  Colo. 


May  14... 

Jnne  25 do 

June  12 .-.'North    Fork    Sonth 

Platte. 

June  23 do 

Jnne  27 do 

JnlyU ' do 

July  16 do 

Do do 


August  8 ; do 

August  26 j do 


May  14. 

July  16- 


South    Fork     Clear 
Creek. 

Sonth    Fork    Sonth 
Platte. 


Apriin South  Platte 

June  18 do 


Jnne  19 do 

July  21 do 

July  23 ...do 

Jnly28 do 

July  29 do 

August  6 do 

Angast20 do 


do 

do 

Sonth  Platte,  Colo 

do 

do 


Rhodes  Station,  Colo.. 

do 

\  mile  below  Rhodes 
Station,  Colo. 

Sonth  Platte,  Colo  .... 

do 

Forkscreek,  Colo 


Sonth  Platte,  Colo  ... 
Sterling,  Colo 


Bridge  on  Kersey  road, 
Colo. 

Sterling,  Colo 

Platte  Canyon,  Colo. . . 

do 


.do. 
.do. 
-do. 
-do. 


Gage 
height. 


Fftt. 


02.65 


«4.50 

04.60 

02.60 

1.90 

2.05 


O1.20 
02.00 
02.65 

0  2.15 


W 


.80 
.70 
.60 
.40 
.80 
.50 


charge. 


Sec.  feet, 

120 

22 

57 

34 

548 

412 
489 
259 
217 
247 

108 
156 
253 

101 

18 
1,690 

81 
271 
211 
166 
129 

93 
147 


a  Ckiire  read  on  main  stream.  ^ Estimated. 

Mean  daUy  gage  height,  in  feety  of  South  Platte  River  at  Platte  Canyon  for  1903, 


Day. 

• 
July. 

Aug. 
0.40 

II 

Sept.||        Day. 

July. 

Aug. 

Sept.' 

Day. 

July. 

Aug.  1  Sept. 

1 

0.80  l|  12 

0.40 
.40 
.40 
.40 
.80 
.70 
.80 
.70 
.50 
.80 
.80 

1 

1 

1 

23 

0.70 

' 

2---     . 

.40 
.40 

.80  i   13 

24 

3 

.80   '  14    

26 

i 

4 

.») 

.70  j   16 

26 

.70 
.80 
.80 
.40 
.40 
.40 

1 

5 

.J an 

.80  '   16 

27 

1 

•J 

1 

.ao 

.80 
.40 
.30 

.ao 

.40 

;ii7 

28 

7 

..  ..      18  .  . 

29 

S... 

"'1 

1  19 

1 

1 



30 

0.90 
.80 

9 

I   20 

31 

10 

■ 

21 

0.80 

11 

J  22.  . 

1 

Il      
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KAI^SAS  RIVER  DRAINAGE  BA8IX. 

The  drainage  basin  of  Kansas  River  lies  between  those  of  Platte 
and  Arkansas  rivers,  being  entirely  within  the  region  of  the  Great 
Plains,  and  principally  within  the  arid  or  semiarid  area.  It  has  no 
mountain  tributaries,  but  depends  entirely  for  its  water  supply  upon 
the  water  which,  falling  within  or  near  the  basin,  percolates  slowly 
to  the  drainage  channels.  The  catchment  area  extends  from  eastern 
Colorado  to  Missouri  River,  a  distance  from  east  to  west  of  485  miles. 
Its  extreme  width  is  about  200  miles.  The  main  stream  of  Kansas 
River  is  formed  at  Junction,  Kans.,  by  Republican  and  Smoky  Hill 
rivers,  and  flows  east  into  the  Missouri  at  Kansas  City.  The  Repub- 
lican, its  principal  tributary,  drains  southern  Nebraska  and  northern 
Kansas  by  means  of  many  small  tributary  creeks.  Solomon,  Saline, 
and  Smoky  Hill  rivers  drain  the  plains  of  northwestern  Kansas. 
Blue  River  is  a  tributary  in  northeastern  Kansas,  flowing  south  into 
Kansas  River  near  Manhattan,  Kans.  The  following  is  a  list  of  the 
stations  in  the  Kansas  River  drainage  basin  maintained  during  1903: 

Kansas,  or  Kaw,  River  at  Lecompton,  Kans. 

Blue  River  near  Manhattan,  Kans. 

Republican  River  at  Junction,  Kans. 

Republican  River  and  the  mill  race  near  Superior,  Nebr. 

Republican  River  at  Benkelman,  Nebr. 

Republican  River  (South  Fork)  at  Benkelman,  Nebr. 

Solomon  River  at  Niles,  Kans. 

Saline  River  near  Salina,  Kans. 

Smoky  Hill  River  at  Ellsworth,  Kans. 

KANSAS   RIVER   AT  LECOMPTON,  KANS. 

The  gaging  station  at  Lecompton  was  established  April  16,  1899,  at 
the  new  wagon  bridge.  On  June  24, 1900,  a  new  gage  was  establislie^l, 
the  old  gage  having  been  broken.  The  present  gage,  a  pine  board  1 
inch  by  6  inches  by  10  feet  long,  graduated  to  feet  and  tenths,  is  spiked 
on  top  of  the  old  gage,  and  is  at  the  same  elevation.  On  October  2i\ 
1900,  a  bench  mark  was  established  on  top  of  the  bottom  flange  of  the 
iron  strut  connecting  the  two  iron  cylinders  at  the  south  end  of  the 
higliway  bridge  over  the  river.  The  bench  mark  is  at  the  west  end 
of  the  strut,  next  to  the  cylinder.  Its  elevation  is  12.19  feet  above 
tlie  zero  of  the  gage.  The  observer  is  A.  I).  McAdow.  The  channel 
is  somewhat  curved  at  the  bridge,  and  the  bridge  is  slightly  oblique 
to  the  direction  of  the  current.  The  channel  has  a  width  of  800  feet, 
broken  by  four  metal  piers.  The  left  bank  is  low  and  subject  to 
overflow  during  high  water.  The  bed  of  the  stream  is  sandy,  with 
some  rock,  and  changes  slightly. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  directio-i  of  W.  Gr.  Russell,  district  hydrographer. 
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LHKhar^  measurements  of  Kanaas  River  at  Lecompton ,  Kans. ,  in  UHfS. 


Date. 


Hydrographer. 


May  19 _ W.G.Euaeell 

May  20-- do 

May  29 do 

May31 - do 

June  37 do 

August  19 do 

August  20.--. ' do 

August  22 ' do 

August  29 ! do 


iSjSTt.     |l>facharKe. 


heiffl 


Fret. 

Srrond-feet. 

9.30 

24,298 

9.85 

28,509 

21.10 

95.017 

29.50 

«280,000 

9.20 

28,051 

9.75 

82,781 

8.90 

28,782 

7.a5 

22,252 

11.15 

47,649 

<i  Estinuited. 
Mean  daily  gage  height,  in  feet,  of  Kansas  River  at  Lecompton,  Kans.,  for  190S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Auif. 

Sept. 

Oct. 

Nov. 

Deo. 

1.                     

6.90 
6. 90 
6.85 
6.80 
6.80 
6.80 
6.75 
6.70 

6.90 
5.86 
5.80 
5.70 
6.70 
5.60 
6.60 
5.65 

6.80 
6.90 
7.40 
7.86 
7.65 
6.80 
6.25 
6.96 
5.66 
7.06 
8.15 
8.90 
8.90 
9.45 
9.65 
10.00 
9.86 
8.96 
8.70 
8.20 
7.60 
7.40 
7.20 
6.96 
6.65 
6.60 
6.35 
6.06 
5.95 
6.90 
6.85 

6.75 
6.70 
5.60 
5.60 
6.6J 
6.46 
6.40 
5.10 
4.80 
4.80 
4.70 
4.  TO 
4.TO 
4.65 
4.60 
4.60 
4.66 
4.50 
4.60 
4.60 
4.46 
4.40 
4.40 
4.80 
4.80 
4.80 
4.20 
4.20 
4.15 
4.10 

4.00 
4.00 
6.90 
6.  TO 
6.40 
6.40 
0.80 
6.15 
5.90 
5.96 
6.80 
7.50 
9.26 
10.80 
18.10 
12.45 
10.25 
9.65 
9.40 
9.80 
9.60 
9.95 
12.90 
14.20 
14.15 
12.15 
16.60 
18.00 
21.10 
24.00 
28.76 

27.20 

26.25 

25.85 

24.85 

23.06 

20.50 

18.20 

16.50 

14.80 

13.85 

12.  TO 

11.56 

10.45 

9.85 

9.80 

8.90 

8.50 

8.06 

7.80 

7.45 

7.00 

6.65 

6.40 

6.00 

6.20 

7.80 

9.30 

9.30 

8.90 

8.56 

8.10 
7.  TO 
7.40 
7.06 
7.00 
6.90 
6.80 
6.75 
6.70 
6.70 
6.60 
6.55 
6.45 
6.40 
6.30 
6.20 
6.40 
6.90 
7.15 
7.05 
6.80 
6.75 
6.70 
8.70 
6.60 
6.60 
6.60 
6.50 
6.50 
6.40 
6.40 

6.80    5.95 
6.80    5.85 
6.80    5.50 
6.40     5.25 
6.60    5.05 
6.TO     4.80 
6.90     4.80 
7.56  1  4.70 
7.96  ,  4.86 
10.81)     4.60 
9.26     4.60 
9.25     4.60 
10.40     4.50 
11.45     4.H5 
11.70     7.20 
12.15  1  7.50 
12.50  1  7.65 
11.80     7.20 
9.60     6.60 

3.00 
3.10 
3.50 
3.50 
3.40 
3.40 
3.35 
3.30 
3.25 
3.20 
3.15 
3.10 
3.00 
3.15 
3.25 
3.40 
3.65 
3.85 
4.  IK) 
4.00 
3.95 
3.90 
3. 85 
3.80 
3.80 
3.80 
3.70 
3. 70 
3.60 
3.60 
3.55 

4.25 

5.80 
6.40 
6.40 
6.40' 
6.80 
6.80 
6.25 
6.20 
6.15 
6.10 
6.00 
5.90 
5.85 
5.80 
5.80 
5.75 
5.70 
5.80 
5.60 
5.50 
5.50 
5.40 
5.40 
5.40 
5.30 
5.40 
5.20 
5.20 
5.10 

5  10 

o 

5.10 

3 

5.00 

4 

5.00 

5 

6 

4.96 
4.90 

4.90 
4.86 

h.... 

9 

Ml 

6.60 
6.60 

5.50 
5.45 

4.80 
4.  TO 

11 

a60 

6.60 
6.  SO 
6.50 
6.60 
6.60 
6.40 
6.40 
A.40- 
6.85 
6.80 
6.25 
6.20 
6.20 
6.10 
6.10 
6.10 
6.06 
6.00 
6.00 
6.00 

5.40 
5.66 
6.10 
6.40 
6.56 
6.60 
6.50 
6.85 
6.25 
6.20 
6.00 
6.00 
5.80 
6.76 
6.  TO 
6.10 
6.50 
6.80 

4.  TO 

M 

4.70 

13 

4.60 

14 

4.60 

K 

4.50 

16 

4.50 

17 

4.40 
4.40 

IH 

19 

4.:)0 

» 

8.  TO 

8.26 
7.80 
7.40 

6.25 
5.  TO 
5.60 
5.30 

4.80 

21 

e 

8 

4.30 
4.30 
4.20 

U 

7.06 

4.70 

4.20 

8.  .    .               

6.90     4.05 
7.25     3.60 
10.80     3.30 

4.20 

« 

4.10 

27 

4.10 

» 

» 

» 

a 

12.75 
10.70 
7.15 
6.06 

3.15 
3. 10 
3.10 



4.10 
4.10 
4.05 
4.00 

jXB,  99—04 14 
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Rating  table  for  Kansas  River  at  Lecompton,  Kan8,,from  January  1  to  May  25^ 

190S, 


hsl^t. 

Discharge. 

hej^. 

Discharge. 

Gkure 
height. 

Discharge. 

h^^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Secondrfeet. 

Feet. 

Second-feet. 

-Feet. 

4.0 

5,000 

5.6 

9,770 

7,2 

15,200 

8.8 

20,800      1 

4.2 

5,550 

5.8 

10,430 

7.4 

15,900 

9.0 

21,500 

4.4 

6,120 

6.0 

11,110 

7.6 

16,600    1 

9.2 

22,200 

4.6 

6,710 

6.2  - 

11,790 

7.8 

17,300 

9.4 

22,900 

4.8 

7,300 

6.4 

12,470 

8.0 

18,000 

9.6 

28,600 

5.0 

7,900 

6.6 

13,150 

8.2 

18,700 

10.0 

25,000 

5.2 

8,510 

6.8 

18,830 

8.4 

19,400 

5.4 

9,180 

7.0 

14,510 

8.6 

20,100 

Rating  table  for  Kansas  River  at  Lecompton^  Kans.^from  May  25  to  December 

SI,  1903. 


h%1^t. 

Discharge. 

Gaffe 
hei^t. 

Discharge. 

1 
h^^t. 

Discharge. 

Gage 
1  height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

'     Feet. 

Second-feet. 

3.0 

2,375 

4.3 

5,835 

6.2 

11,750 

8.8 

1 

25.400 

3.1 

2,635 

4.4 

6,120 

6.4 

12,500 

9.0 

26,800 

8.2 

2,895 

4.5 

6,415 

6.6 

13,300 

9.2 

28,250 

3.3 

3,155 

4.6 

6,710 

6.8 

14,150 

9.4 

29,750 

3.4 

3,415 

4.7 

7,005 

7.0 

15,050 

9.6 

31,800 

3.5 

3,675 

4.8 

7,300 

7.2 

16,000 

9.8 

32,900 

3.6 

3,940 

4.9 

7,600 

7.4 

17,000 

10.0 

84,550 

3.7 

4,205 

5.0 

7,900 

7.6 

18,050 

10.4 

38,000 

3.8 

4,470 

5.2 

8,510    ' 

7.8 

19,150 

11.0 

43,550 

3.9 

4,735 

5.4 

9,130 

8.0 

20,300 

«11.2 

45,500 

4.0 

5,000 

5.6 

9,770 

8.2 

21,500 

11.4 

47,500 

4.1 

5,275 

5.8 

10,430 

8.4 

22,750 

4.2 

5,550 

6.0 

11,000 

8.6 

24,050 

Tangent  above  11.2  feet  gage  height,  with  differences  of  1,000  per  tenth. 
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Estimated  monthly  diaeharge  of  Kansas  River  at  Lecompton,  Kan*, ,  for  190S, 
[Dndnage  ar«a,  58,560  square  miles.] 


Month. 


Discharge  in  8eo<»d-f  eet. 


M«Tin>nTn. 


MlnimD 


January 14,170 

Pehnwry 18,880 

March 25,000 

April 10,265 

May 221,000 

June 205,500 

JDly.._ I  20,900 

August 58,500 

September- 18,325 

October 6,000 

November ..'  12,500 


December. 


The  year. 


8,206 


221,000 


11,110 

9,180 

9,610 

5,275 

5,000 

11,000 

11,750 

11,187 

2,685 

2,875 

5,692 

5,000 


2,875 


Mean. 


Total  in 
feet. 


12,618 
11,085 
16,156 

7,182 
45,018 
65,268 
14,085 
27,568 

8,681 

8,698 
10,182 

6,472 


18,992 


775,542 

612,858 

998,894 

427,859 

2,768,049 

8,888,715 

866,052 

1,695,090 

518,580 

227,881 

605,871 

897,948 


18,766,884 


Bnn-off. 


Beoond-feet  Depth 
per  aqnare       in 
mile.        inches. 


0.22 
.19 
.28 
.12 
.77 

1.11 
.24 
.47 
.15 
.068 
.17 
.11 


.824 


0.25 


.18 
.89 
1.24 
.28 
.54 
.17 
.078 
.19 
.18 


4.418 


BLUE  RIVER  NEAR  MANHATTAN,  KANS. 

The  gaging  station,  established  April  12,  1895,  is  at  the  county 
bridge  4  miles  north  of  Manhattan.  The  gage  rod  consists  of  three 
sections.  The  low-water  gage  is  a  chain  gage  on  the  hand  railing  of 
the  bridge  on  the  east  side  and  south  end  of  the  bridge.  It  reads 
from  zero  to  14  feet  from  a  scale  spiked  to  the  hand  railing.  The 
other  two  sections  of  the  rod  are  bolted  to  the  south  bridge  pier. 
The  bench  mark  is  a  cross  cut  in  the  capstone  of  the  south  bridge 
pier  immediately  above  the  upper  gage,  and  is  32.14  feet  above  gage 
datum.     The  observer  is  J.  M.  Deckert. 

The  channel  is  straight  for  several  hundred  feet  above  and  below 
the  station,  and  has  a  width  of  225  feet  at  ordinary  stages.  Both 
banks  are  subject  to  overflow  during  floods,  the  left  bank  being  the 
lower  of  the  two.  The  bed  is  composed  of  clay  and  silt  and  changes 
slightly.     The  velocity  is  rapid. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 
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Discharge  measurements  of  Blue  River  near  Manhattan^  Kqns,,  in  190S, 


Date. 


March  10 

May  15 

May  16 

May  31 

June  25 

August  27 

August  28 

September  25 . 


Hydrographer. 


W.G.BuBSell 
do 


do 

do 

do 

do 

do 

E.G.  Murphy. 


Gktte 
height. 


JVscf. 
18.00 
18.15 
12.15 
36.50 

9.40 
80.80 
26.60 

6.25 


Discharge. 


SeconA-feet. 

9,100 

16,333 

7,101 

^98,000 

4,086 

82,188 

84,841 

1,382 


a  Estimated. 
Mean  daily  gage  height,  infect,  of  Blue  River  near  Manhattan,  Kans,,  for  190,^, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Atig. 


Sept. 


Oct. 


Not. 


Dec 


1. 
2. 
8. 
4. 

5. 
6 

7. 

8. 

9. 
10. 
11. 
1« 
18. 
14. 
16 
16 
17 
18. 
19. 
20. 
SI. 
22. 
28. 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
81. 


7.60 
7.70 
7.00 
6.80 
6.60 
6.40 
6.60 
8.00 
7.60 
6.70 
6.70 
6.60 
6.90 
7.00 
7.20 
6.70 
6.70 
6.10 
6.00 
6.90 
6.60 
6.20 
6.80 
6.00 
6.40 
6.40 
6.60 
6.80 
6.80 
6.70 
6.70 


6.70 
6.60 
6.70 
6.90 
6.60 
6.80 
6.20 
6.60 
6.40 
6.70 
7.  TO 
10.10 
7.60 
6.70 
6.10 
6.00 
6.90 
7.60 
7.60 
6.60 
6.60 
7.00 
7.60 
8.50 
8.80 
10.00 
10.20 
15.00 


18.90 
12.10 
10.00 
9.20 
9.10 
9.00 
10.10 
11.10 

laoo 

13.80 
13.80 
18.80 
12.80 
12.90 
12.80 
12.70 
11.60 
9.60 
9.00 
8.00 
8.40 
7.90 
7.70 
7.80 
7.80 
7.40 
7.80 
7.80 
6.90 
6.00 
6.60 


6.60 
6.40 
6.40 
6.80 
6.20 
6.10 
6.00 
6.90 
6.80 
5.00 
6.60 
6.70 
6.60 
6.90 
6.60 
6.00 
5. 70 
6.90 
5.70 
6.60 
6.40 
6.40 
6.60 
6.80 
6.80 
5.80 
6.20 
6.20 
6.80 
5.80 


11.00 
11.60 
9.50 
7.20 
6.80 
6.60 
6.60 
6.40 
6.20 
6.00 
6.90 
6.80 
11.90 
16.80 
18.60 
12.80 
10.40 
9.70 
9.00 
8.00 
11.70 
22.00 
28.00 
26.00 
17.60 
26.00 
80.50 
82.00 


82.50 

80.00 

27.00 

26.60 

21.50 

17.60 

14.60 

18.80 

12.40 

11.90 

11.80 

10.70 

10.40 

10.10 

9.80 

9.60 

9.80 

11.10 

10.60 

10.00 

9.50 

9.10 

9.80 

12.80 

12.20 

9.80 

9.80 

8.80 


086.50 


8.70 
8.60 
8.60 
8.20 
7.80 
7.80 
7.60 
7.40 
7.80 
7.20 
7.10 
7.00 
7.10 
7.40 
8.60 
7.60 
9.50 
7.80 
9.90 
9.50 
8.70 
8.60 
8.20 
8.10 
8.00 
7.40 
7.10 
6.90 
6.90 
6.80 
6.70 


6.90 

10.00 

9.80 

11.20 

10.80 

10.40 

10.10 

10.80 

10.70 

10.70 

9.20 

8.40 

14.50 

14.40 

18.20 

21.80 

22.40 

16.20 

12.90 

11.00 

9.  TO 

9.00 

8.60 

8.20 

7.90 

S8.80 

80.60 

27.20 

17.20 

11.70 

9.80 


9.10 
8.80 
8.70 
8.60 
8.80 
7.90 
7.60 
7.40 
7.90 
9.60 
9.00 
7.80 
8.40 

11.80 
9.80 

10.40 
7.80 
7.20 
7.00 
6.80 
6.70 
6.60 
6.40 
6.80 
6.20 
6.20 
6.00 
6.00 
5.90 
6.10 


6.10 
6.00 
6.90 
5.90 
6.80 
6.80 
6.80 
6.20 
6.10 
6.90 
6.80 
6.90 
6.00 
6.40 
7.20 
8.00 
7.80 
6.90 
6.60 
6.80 
6.20 
6.10 
6.90 
6.90 
5.80 
6.70 
5.  TO 
6.60 
6.60 
6.60 
5.90 


6.20 
7.70 
8.10 
10.70 
11.00 
9.40 
8.10 
7.60 
7.10 
6.80 
6.70 
6.60 
6.60 
6.80 
6.20 
6.10 
5.90 
6.00 
6.90 
5.80 
5.80 
6.80 
6.80 
5.90 
6.90 
5.90 
6.80 
6.80 
6.80 
6.70 


6.80 
5.80 
5.  HO 

6.70 
5.50 
6.50 
6.50 
6.00 
6.50 
5.40 
5.80 
5.30 
5.60 
7.50 
7.30 
6.80 
6.50 
5.50 
5.40 
6.30 
5.40 
5.50 
5.30 
5.40 
5.40 
6.30 
6.90 

5.  an 

6.30 
5.50 


a  Extreme  height. 
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Rating  table  for  Blue  River  at  Manhattan,  KanM.,  from  January  1  to  December 

SI,  190S. 


Gsse 
heiglit. 


Di«h«^.     ^^ 


Ftet. 
5.0 
5.1 
5.3 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 


I  ii 

Second-feet: 

705 

745 

785 


875 
025 
975 
1,085 
1,095 
1,155 
1,220 
1,285 
1,850 


heAgh 

F^t. 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 


Dlachanre. 


Second-feet, 
1,420 
1,490 
1,560  I 
1,680 
1,700 
1,770 
1,840 
1,910 
2,060 
2,210 
2,370 
2,540 
2,710 


OAffO 

height. 


Feet. 

8.2 

8.4 

8.6 

8.8 

9.0 

9.2 

9.4 

9.6 

9.8 

10.0 

10.2 

10.4 

10.6 


Secondrfeet. 
2,880 
8,060 
8,240 
8,480 
8,680 
3,880 
4,040 
4,250 
4,470 
4,690 
4,920 
5,150 
5,380 


hSlfft. 

Dlaoharve. 

Feet. 

Second-feet. 

10.8 

5,620 

11.0 

6,860 

11.2 

6,110 

11.4 

6,360 

11.6 

6,620 

11.8 

6,880 

12.0 

7,150 

12.5 

7,840 

13.0 

8,540 

18.5 

9,240 

14.0 

9,960 

Tangent  above  14  feet  gage  height.  Differences  above  this  point,  150  per  tenth. 
Above  25  feet  gage  height  all  diacharges  are  increased  80  per  cent  to  get  actual 
discharge. 

Etiimated  monthly  discharffe  of  Blue  River  near  Manhattan,  Kana,  ,for  190S. 
[Dndnage  area,  9,400  square  miles.] 


Month. 


Dlecharge  In  aeoond-feet. 


lff*.-rlfntii¥^. 


January  

Febnuuy . 

March 

April - 

May 

June 

July.. 

Aixgnst 

September 

October 

November 

December 

The  year 


2,710 

11,460 

9,816 

1,560 

68,770 

66,170 

4,580 

84,710 

6,235 

2,710 

5,860 

2,290 

68,770 


Iflnlmmw- 


875 

785 
1,220 

786 
1,165 
8,430 
1,700 
1,840 
1,156 

926 
1,085 

786 

785 


1,542 
2,878 
4,929 
1,046 
19,092 
16,427 
2,644 
9,626 
2,676 
1,887 
1,849 
1,044 

5,874 


Total  in 
acre-feet. 


94,814 
131,790 
808,072 

62,241 
1,178,920 
977,474 
162,678 
591,880 
153,282 

82,209 
110,023 

64,193 

3,907,471 


Bnn-off. 


Seoond-feet 
per  flouare 


0.16 
.26 

.52 

.11 

2.01 

1.73 

.28 

1.01 

.27 

.14 

.19 

.11 

.565 


Depth  in 
inches. 


0.18 
.26 
.60 
.12 

2.82 

1.98 
.82 

1.16 
.30 
.16 
.21 
.18 

7.69 
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[KO.  ». 


REPUBLICAN  RIVER  AT  JUNCTION,  KANS. 

The  gaging  station  at  this  i)oint,  established  by  Aithur  P.  Davis, 
April  26,  1895,  is  located  at  the  wagon  bridge  at  the  north  end  of 
Washington  street,  just  above  the  mouth  of  the  river.  The  gage  con- 
sists of  two  oak  timbers  bolted  to  a  post  and  to  a  cottonwood  tree. 
The  observer  is  J.  H.  Rathert.  The  channel  is  straight  for  300  feet 
above  and  below  the  station,  broken  by  three  piers.  The  right  bank 
is  high,  but  the  left  is  low  and  may  overflow  at  high  water.  The  bed 
of  the  stream  is  sandy  and  liable  to  change.  The  flow  is  moderately 
rapid.  One  bench  mark  consists  of  a  60-penny  spike  driven  into  the 
base  of  the  abutment  of  the  bridge  at  an  elevation  of  10.67  feet  on  the 
rod.  The  second  bench  mark  is  the  top  of  a  stone  in  the  base  of  the 
bridge  abutment,  18  feet  south  of  the  gage  and  at  an  elevation  of  14.51 
feet  above  gage  datum. 

On  October  23,  1900,  a  new  bench  mark  was  established,  at  an  ele- 
vation of  12.35  feet  above  the  zero  of  the  old  gage.  It  is  a  spike 
driven  in  the  west  side  of  a  cottonwood  tree  18  inches  in  diameter  and 
10  feet  west  of  the  bridge.     The  spike  is  about  2  feet  above  the  ground . 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Republican  River  at  Junction,  Kans,,  in  190S, 


Date. 


March  9. 

May  12 

May  13 

Mayl4._ 

May  30 

Jnne  24 

Jnly  15.- 

Jxdy  16 

Angast  8 

September  29. 


Hydrogrrapher. 


W.  G.  Russell 
do 


.....do 

do 

do 

do 

do_ 

do 

do 

E.  C.  Murphy . 


Gaffe 
leifftit. 


heifirl 


Ftet. 

7.75 

9.00 

10.45 

12.35 

18.20 

4.60 

7.60 

8.40 

6.30 

3.40 


Discharire. 


Seccnd-feei, 

6,193 

9,661 

18,014 

28, 182 

71,000 

1,934 

6.242 

8,763 

4,578 

536 


llOTT.] 
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Mean  daily  gage  height^  infeety  of  Repubiican  River  at  Junction,  Kans.,for  1903, 


D«y. 


Jan.   Feb  'Mw.  I  Apr.  I  May.    Jane.  July. 'Aug.' 8ept.  Oct.  Not.    Dec. 


1 3.fiO 

f aso 

8 8.80 

4 aso 

5 •  a48 

8 3.50 

T aw 

8 a» 

» a45 

10 a43 

11 4.25 

12 4.10 

13 4.10 

14 4.10 

15 4.05 

M. 4.05 

17 ■  4.00 

18 4.06 

». 4.10 

» 4.16 

a 4.20 

a aflg 

a '4.06 

24 4.12 

s 4.10 

» aeo 

27 'a66 

a a65 

» ,  a66 

» |a66 

31 a66 


I 


a55 
a66 
a  55 
aTo 

4.16 
4.57 
4.47 
4.45 
4.40 
4.40 
4.40 
4.95 
4.15 
4.00 
4.00 
4.05 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.70 
4.56 
4.50 
5.80 

aos 


5.47 
4.52 
4.80 
4.95 

ao5 

6.70 
5.80 
6.05 

aor 

8.70 

a  56 
a  45 

9.15 
9.85 
9.50 
a  80 
7.82 
a  65 

a8o 

0.05 

a  25 
a  15 
a  06 

6.85 

a  50 
a  17 

4.96 
4.7D 
4.52 
4.85 
4.80 


4.25 
4.20 
4.20 
4.17 
4.00 
4.00 
4.00 
a92 

a80 
a  80 
a  80 
ano 
ago 
aso 
a  72 
a  85 
a  82 
a  66 
aeo 
a  00 
a  52 
a  45 
a40 
a  45 
a40 
a40  i 
a86 1 

a85  ; 

a45 

a  70 


7.17 

a9o 

4.87 
4.82 
4.13 

a96  I 
a92 ' 
a9o| 
a9ol 
a86  I 
4.40! 
a42 ; 
10.86  I 

12.27  I 
10.05 
a  66 
7.88 
7.20 
7.87 

a  62 
a  87 
a  72 
a  90 
a  17 


I  r 

a  20 

11.50 

laio 

iao2 
ia20 

17.75 


17.32    a  46 

lass '  a40 
ia85   4.95 

11.82  ;  4.87 
laOO  I  4.47 
a86  4.40 
a22  4.22 
7.86  4.80 
aao  4.22 
a47  4.00 
a20  I  5.10 
b.9l  '  4.75 
a72  '  4.87 
a45     4.87 

a40  a72 
a25   a27 

5.15     7.62 

aa2   7.40 

4.92     a  45 

4.75  aoo 
4.n   a25 

4.67  a82 
4.60  a  72 
4.62  ai2 
4.60  4.70 
a48  4.62 
a07  4.45 
a47  ^  4.82 
a20  4.25 
a50  4.17 
!  4.25 


4.82  I  a72 

a8o .  a26 


a  10 

a  45 

7.17 

a  42 
a  15 
a  00 
4.95 

4.70 
4.45 

4.80 

a  90 
a  87 
a45 
a  50 
a  22 
a  40 
a  10 
5.00 
4.57 

4.60 
4.65 
4.87 
4.82 
4.80 
4.17 
4.00 

a  95 
a  90 

4.40  I 


4.80 
4.60 
4.17 
4.06 
a  85 
a  80 
a92 

a  17 

4.12 
4.10 
4.17 
4.20 
a  80 

a70 
a  62 
a  60 
a65 
a  60 
a  50 
a60 
a  60 
a  40 
a  40 
a40 
a  40 
a  40 
a  45 
a  40 


a  40 
a  40 
a  40 
a  17 
a40 
a  82 
4.45 
a  62 
a80 
a  20 
ao6 
a  10 
a40 
a56 
a  66 
a  60 
a  60 
a  60 
a  60 
a  60 
a60 
a60 
aso 
a  50 
aso 
a  60 
a  60 
aso 
aso 
a7o 
a  80 


aT2 
aso 
4.12 

4.87 
4.10 
4.16 
4.25 
4.12 
4.02 
a  92 
a90 

a90 
a90 
a  90 
a  90 
a9o 
a87 
a80 
a77 
aso 
aoo 
a72 
a77 
a82 
a  85 
a  90 
a90 
a90 
a  90 
a  90 


Rating  table  for  Republican  River  at  Junction,  Kans.,  from  January  1 

December  SI,  190^. 


a  90 

a  97 

4.00 
4.00 
4.00 
4.00 
4.00 
a97 

ass 
aso 
aso 

8.72 
4.10 
4.10 
4.10 
4.10 
4.10 
4.25 
4.10 

aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
a82 
a  90 

to 


1     JVI. 

DiHTharge. 

j 

h^^t. 

Discharge. 

Gaffe 
height. 

Feet. 

1 
Discharge.  ' 

h^^t. 

Discharge. 
Second-feet. 

Second-feet. 

Ftet. 

Second-feet. 

Second-feet. 

Feet. 

1     2.2 

20 

4.6 

1,480 

7.0 

6,000 

9.4 

18,200 

1     2.4 

30 

4.8 

1,720 

7.2 

6,600    ' 

9.6 

13,800 

:  2.6 

70 

5.0 

1,960 

7.4 

7,200    1 

9.8 

14,400 

2.8 

140 

5.2 

2,210 

7.6 

7,800 

10.0 

15,000 

3.0 

220 

5.4 

2,520 

7.8 

8,400     1 

10.2 

15,600 

8.2 

800    , 

5.6 

2,840 

8.0 

9,000    l| 

10.4 

16,300 

3.4 

400    1 

5.8 

3,200 

8.2 

9,600    || 
10,200    '' 

10.6 

16,800 

3.6 

510    ' 

6.0 

8,600 

8.4 

10.8 

17,400 

a  8 

630    1 

6.2 

4,000 

8.6 

10,800     ' 

11.0 

18,000 

4.0 

840 

6.4 

4,400 

8.8 

11,400    ^, 

11.5 

19,500 

4.2 

1,050 

6.6 

4,900 

9.0 

12,000 

12.0 

21,000 

4.4 

1,260 

6.8 

5,400 

9.2 

12,600 

13.0 

24,000 

Twenty  per  cent  added  to  discharge  of  1902  for  gage  heights  above  10  feet. 
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STREAM   MKASURKMENTS   IN   1903,  PART   III. 


[no.  flO. 


Estimated  monthly  discfiarge  of  Republican  Rix^er  at  Junction,  Kan».,for  1903, 
[DraiDafire  area,  25,837  square  miles.] 


DiHcharfre  in  secoDd-feet. 


Month. 


Haximum.  '  Minimum. 


January  . 
February 
March  . . . 
April 


1,102 

8,600 

13,500 

1,102 

May 47,520 

June -'      44,280 

July - I        9,750 

August I      10,350 

September I        3,020 

October |        1,315 

November [        1,207 

December 1 ,  102 


The  year 47,520 

I 


325 
482 

1,155 
375 
682 

1,370 
997 
735 
400 
240 
455 
570 


Mean. 


684 

1,217 

5,099 

624 

12,112 

8,162 

2,578 

3,254 

859 

466 

746 

757 


Total  in 
acre-feet. 


42,058 

67,589 

313,525 

37,130 

744,788 

485,673 

158,515 

200,081 

51,114 

23,658 

44,890 

46,646 


240  ,      3,046  '2,220,012 


Ran-off. 


Seoond-feet 

per  sqnare 

mile. 


Depth  in 
inches. 


0.026 
.047 
.200 
.024 
.470 
.810 
.100 
.120 
.038 
.018 
.029 
.029 


.117 


0.  t):K) 
.049 
.230 
.027 
.540 
.340 
.120 
.140 
.037 
.021 
.032 
.03:^ 


1.599 


REPUBLICAN  RIVER  AND  THE  MILX.  RACE  NEAR  SUPERIOR,  NEBR. 

This  Htation  was  established  June  20,  1896,  about  1  mile  west  of 
Superior,  Nebr.  The  old  gage  rod  was  first  placed  just  above  the 
highway  bridge,  which  is  itself  75  yards  above  the  dam  that  diverts 
water  into  the  mill  race. 

This  gage  consists  of  an  oak  piece  2  by  4  inches,  10  feet  long.  The 
face  is  inclined  30  degrees  to  the  horizontal,  and  the  footmarks  are 
placed  2  feet  apart  to  correspond  to  this  inclination.  The  rod  is 
fastened  to  cross-ties,  which  are  bedded  in  the  bank  of  the  river.  The 
location  is  on  the  outside  of  an  easy  bend  in  the  river.  The  bed  of 
the  river  is  of  mud  and  sand.  Bench  mark  No.  1  is  the  standard  -Pfoot 
iron  pipe  of  the  United  States  Gleological  Survey.  It  is  83  feet  north 
of  the  upstream  cylinder  of  the  north  pier  of  the  bridge  and  is  10  feet 
west  of  the  line  of  the  upstream  truss  of  the  bridge.  It  is  1  foot  inside 
a  wire  fence.  The  top  of  the  pipe  is  4  inches  above  the  ground,  and 
the  elevation  is  4.88  feet  above  zero  of  the  gage. 

In  the  spring  of  1898  two  new  gages  were  established.  The  first 
gage  was  placed  in  the  river  a  few  feet  upstream  from  the  crest  of  the 
dam,  the  zero  being  at  the  same  elevation  as  the  crest.  The  second  is 
in  the  mill  race,  which  is  crossed  by  a  wagon  bridge  about  50  yards 
below  its  head.  Discharge  measurements  of  the  river  are  made  from 
the  highway  bridge,  thus  determining  at  once  the  discharge  through 
the  mill  race  and  over  the  dam.     The  discharge  from  the  mill  race  is 
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measured,  and  is  deducted  from  the  total  discharge  of  the  river,  t4>  give 
the  amount  passing  over  the  dam.  The  benc*h  mark  for  this  river  gage 
is  bench  mark  No.  1  of  the  old  gage  descril>ed  above.  Its  elevaticm  is 
4.02  feet  above  the  datum  of  the  gage  at  the  dam.  The  gage  of  the 
mill  race  rea<ls  '2  feet  higher  than  that  of  the  river  gage,  so  that  its 
zero  is  6.92  feet  below  the  same  bench  mark.  Bench  mark  No.  2  is 
the  top  of  a  0  by  8  inch  oak  piling  in  direct  line  with  crest  of  dam 
and  14  feet  east  of  the  west  face  of  retaining  wall  at  east  end  of  dam. 
Its  elevation  is  9.07  feet  above  zero  of  gage.  Ik^noh  mark  No.  3  is  the 
head  of  a  GO-penny  spike  driven  vertically  into  a  root  at  the  north 
side  of  a  large  cottonwood  tree,  6  feet  in  circumference,  located  36 
feet  east  of  retaining  wall  spoken  of  above.  Its  elevation  is  5.67  feet 
above  zero  of  gage.  Bench  marks  Nos.  2  and  3  were  established  Sep- 
tember 11,  1903,  on  which  date  bench  mark  No.  1  could  not  be  found, 
having  nndoubtedly  been  removed  by  parties  repairing  the  bridge. 

It  was  found,  however,  that  the  discharge  of  the  mill  ra<te  was  r<>g- 
nlated  more  or  less  by  the  mill  below,  so  that  there  was  no  relation 
whatever  between  the  gage  height  and  the  discharge.  To  remedy 
this  difficulty,  the  observer  records  the  depth  of  water  in  midstream 
at  the  wagon  bridge  and  immediately  thereafter  notes  the  number  of 
seconds  required  for  a  float  to  pass  over  a  50-foot  range  in  midstream. 
The  ratio  of  the  time  to  the  depth  was  found  to  bear  a  constant  rela- 
tion to  the  discharge. 

During  1899  Glenn  £.  Smith  made  an  examination  of  a  portion  of 
upper  Republican  River.  On  September  6, 1899,  at  Oxford,  Nebr.,  the 
river  channel  was  dry  and  was  reported  to  have  been  in  this  condition 
for  ten  days.  At  Orleans,  about  12  miles  below,  there  was  an  esti- 
mated discharge  of  0.3  second-foot — this  small  amount  coming  from 
Sappa  River,  which  enters  at  this  point. 

This  station  was  discontinued  November  30,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurements  of  Republican  River  near  Superior,  Nebr,,  in  V.Hi,L 


Date. 


Hydrographer. 


April  11 J.C.Stevens 

Biay  19 do 

June  4 1 do 

Jnue23 ! do 

July  14 : ; do 

September  12.. do 


Feet. 
0.80 
1.35 
1.76 
1.05 
8.20 
0.43 


DLh  charge. 

Second-fret. 

950 
3,198 
2,896 
1,008 
7,663 

864 


218 


dTltKAIf  MEASUREMENTd  IK   1903,  PART  III. 


[ho.  99 


Mean  daily  gage  height,  infect,  of  Repvblican  River  near  Superior,  Nebr, ,  for  1903, 


Day. 


Mar. 


2:::::::::;;:::::;:;::;;;:;::;:;::::::::;::::::::;:: 

8 

4 

6 -  - 

6 

7 

8 

9 

(«) 
(«) 

10 

11 

1« 

18 

(") 

14 

8.10 

15 

2.61 

16 

2.21 

17 

2.06 

18 

1.96 

19 

1.96 

20 

1.88 

21 

1.00 

22 - 

1.50 

28 

1.42 

24 

1.44 

26 

1.85 

26 

1.80 

27 

1.29 

28 

1.28 

29 

1.18 

80 

1.20 

81 

1.21 

Apr. 


1.18 

1.12 

1.11 

1.11 

1.00 

1.08 

1.01 

1.00 

.97 

.96 

.80 

.86 

.81 

.80 

.90 

.88 

.92 

.90 

.76 

.88 

.86 

.87 

.80 

.78 

.83 

.81 

.72 

.76 


May. 


June. 


0.80 
.86 
.96 
.80 
.95 
.90 
1.09 
2.02 
2.08 
2.60 
3.20 
2.75 
2.60 
2.82 
2.06 
1.99 
1.68 
1.42 
1.41 
1.83 
1.20 
1.54 
1.41 
1.30 
8.48 
2.80 
2.82 
1.96 
8.88 
3.76 
2.88 


2.00 
2.10 
189 
1.76 
1.58 
1.45 
1.33 
1.44 
1.41 
1.20 
1.19 
1.21 
1.13 
1.08 
1.07 
1.04 
1.00 
.90 
.96 
.91 
.96 
.94 
1.09 
1.06 
1.16 
1.29 
1.76 
1.58 
1.41 
1.19 


July. 


1.06 

.96 

.92 

.88 

.80 

.79 

1.56 

1.80 

1.18 

.99 

1.80 

2.41 

2.76 

8.18 

2.90 

2.78 

1.76 

1.42 

2;  10 

1.75 

1.47 

i.ao 

1.11 
1.00 
.91 
.88 
.87 
.80 
.80 
.78 
.76 


Aug. 


2.10 

2.08 

1.70 

1.88 

1.28 

1.10 

1.08 

.95 

.85 

.83 

.78 

.89 

1.12 

1.84 

1.20 

1.10 

.92 

.89 

1.02 

1.02 

1.09 

1.05 

.81 

.82 

.75 

.78 

.78 

1.42 

1.90 

1.46 

1.20 


Sept. 

Oct. 

0.90 

0.30 

.75 

.as 

.61 

.38 

.65 

.19 

.62 

.40 

.56 

.42 

.52 

.40 

.60 

.34 

.48 

.40 

.49 

.36 

.46 

.45 

.42 

.46 

.40 

.50 

.89 

.51 

.88 

.50 

.40 

.47 

.40 

.49 

.40 

.65 

.38 

.40 

.43 

.50 

.41 

.60 

.as 

.51 

.40 

.49 

.42 

.60 

.86 

.58 

.31 

.60 

.47 

.50 

.87 

.51 

.88 

.60 

.40 

.68 

.62 

Not. 


O.TD 
.79 
.62 
.69 
.60 
.60 
.& 
.70 
.61 
.57 
.64 
.62 
.12 
.OS 
.02 
-50 
.02 
.42 
.40 
.40 
.46 
.00 
.72 
.62 
.60 
.63 
.70 
.80 
.79 
.75 


a  Qafire  covered  with  ice,  trash,  etc. 

Rating  table  for  Republican  River  near  Superior,  Nebr.,  from  January  1  to  Decem- 
ber SI,  1903, 


height. 


Feet. 

0.1 

.2 

.8 

.4 

.5 

.6 

.7 

.8 

.9 

1.0 

1.1 


Discharge. 

hei^t. 

Second-feet. 

Feet. 

45 

1.2 

95 

1.3 

150 

1.4 

215 

1.5 

285 

1.6 

360 

1.7 

460 

1.8 

570 

1.9 

690 

2.0 

845 

2.1 

1,005 

2.2 

Discharge. 


Second-feet. 
1,190 
1,390 
1,610 
1,840 
2,085 
2,340 
2,605 
2,880 
3,175 
3,490 
8,825 


Ftet. 
2.8 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.8 


1 
Discharge. 

he^t. 

Second-feet. 

Feet. 

4,180     , 

8.4 

4,555 

8.5 

4,950 

3.6 

5,865 

3.7 

5,800 

3.8 

6,255 

3.9 

6,730 

4.0 

7,225 

4.1 

7,750 

8,295 

8,860    , 

Discharge. 


Second-feet. 
9,445  j 
10,050  I 
10,675 
11,820 
11,985  I 
12,670  ; 
13,375  I 
14,100 


This  table  was  applied  indirectly,  according  to  the  method  outlined  in  Nineteenth 
Ann.  Kept.  U.  S.  Geol.  Survey,  pt.  4,  p.  333. 
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KsUfnaied  monthly  dis^targe  of  Bq^ublioan  River  near  Superior^  Nebr.^  in  1903, 
[DimiOttge  arm,  82,947  aqaara  mUes.] 


Month. 


March  14-31 

April 

May 

June 

Jnly 

An^ost 

September  . 
October... 
NoTember . . 


IHirhMTnw  ia  aeoood-feet. 


MM.T<m^m 


7,750 

1,260 

14,100 

6,455 

7,825 

3,285 

700 

890 

690 


Minimum. 

Mean. 

1,260 

2,692 

705 

918 

845 

4,491 

885 

1,921 

465 

1,948 

520 

1,280 

270 

389 

245 

326 

180 

417 

Total  in 
acre-feet. 


96,111 

54,625 

276, 141 

114,307 

119,778 

75,630 

28,147 

20,045 

24,813 


Rnn-off. 


Heoond-feet 

persqnare 

mile. 


0.120 
.041 
,201 
.066 
.087 
.055 
.017 
.015 
.019 


Depth  in 
inchee. 


0.080 
.046 
.282 
.096 
.100 
.063 
.019 
.017 
.021 


Discharge  me€uiurementa  of  mill  race  near  Superior,  Nebr.,  in  190S, 


Date. 


Hydrographer. 


April  11 J.  C.Stevens 

May  18 ...- do 

June  4. do 

June  23 - I do 

September  12_ i do 


Discharge. 

Seeond-feet. 
87 

244 
85 
78 

158 


T^epth  of  water,  in  feet,  in  midstream  of  mill  race  near  Superior,  Nebr, ,  for  1903, 


Day. 

Mar. 

Apr. 

May. 

Jnne. 

July. 

3.13 
3.00 
3.00 
2.75 
3.10 
2.96 
4.00 
8.60 
8.82 

Aug. 

4.76 
4.16 
3.82 
8.80 
3.15 
2.86 
3.00 
2.90 
2.52 
2.48 
2.43 
2.61 
2.80 
8.00 
2.71 
2.65 

Sept. 

Oct, 

4.01 
4.00 
4.00 
3.90 
4.16 
4.27 
4.12 
4.02 
4.12 
3.96 
4.22 
4.03 
4.10 
4.25 
4.12 
4.02 

Nor. 

1.                                

4.01 
3.86 
4.20 

4.18 

4.02 
4.10 

6.34 
4.89 
3.83 
360 

2.26 
2.56 
2.22 
2.18 
2.05 
1.80 
1.62 
3.40 
8.86 
2.88 
2.96 
2.80 
3.00 
3.82 
8.40 
8.32 

4.60 

2 

4.42 

3 

4.22 

4 

8.66  1  4.01 

4  43 

5 

8.62  '  4.24  i  8.20 

4.29 

6 

3.70     4.18 

3.06 
2.06 
8.70 
8.75 

4.88 

m 

3.75 
3.72 
8.70 
8.68 
8.  TO 
8.85 
8.60 
8.52 
8.68 
3.60 

4.19 
6.(16 
6.76 
6.80 
6.84 
6.40 
6.00 
4.21 
3.79 
3.72 

4.80 

8..         .                 

8.20 
7.46 

r.ao 

7.86 
7.fi0 
7.50 

3.ao 

3.00 
2.20 

4.40 

9 

4.42 

10. 

8.66  :  8.14 

4.27 

U 

3.40 
3.20 
3.26 
2.60 

a8o 

3.70 

8.12 
4.96 
6.10 
6.40 
4.96 
4.67 

48ft 

12 

4.29 

13 

8.72 

14 

8.82 

15...                               

a84 

18 

4.06 
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Depth  of  water,  in  feet,  in  midstream  of  mill  race  near  Superior,  Nebr,,  etc, — 

Continued. 


Day. 

Mar. 

17 

2.05 

18 

1.78 

19 

1.63 

20 

1.40 

21 

1.48 
1.38 
2.30 
3.80 
3.20 
3.10 
3  09 

22 

23 

24 

25 

26 

27. 

28 

3.05 
3.02 
4.20 
4.23 

29 

30 

31 

Apr. 


3.62 
3.50 
3.10 
4.00 
4.01 
396 
3.96 
3.90 
4.10 
4.06 
3.94 
3.80 
4.10 
4.15 


May. 


June. 


2.89 
3.15 
3.55 
8.52 
8.66 
3.83 
d.Td 
a65 
7.70 
6.45 
5.86 
4.80 
6.80 
7.21) 
6.10 


3.20 
8.88 
8.81 
8.25 
8.40 
3.48 
3.88 
8.64 
3.70 
8.92 
4.45 
4.02 
8.50 
a80 


July.  AuirJSept. 


3.40 
2.90 
a85 
3.05 
2.65 
2.58 
2  43 
1.76 
2.45 
2.85 
8.40 

ai2 

2.90 
2.82 
2.85 


2.86 
2.85 
2.60 
2.58 
2.61 
2.60 
2.85 
2.38 
2.80 
2.22 
2.25 
2.90 
8.65 
8.04 
2.60 


2.52 
8.63 
8-70 
8.93 
8.91 
3.90 
a96 
8.91 
4.00 
8.86 
4.16 
4.00 
4.08 
4.02 


Oct    Nov. 


4.15 
4.25 
4.23 
4.26 
4.28 
4.24 
4.15 
4.20 
4.80 
4.16 
i.16 
4.21 
4.20 
4.25 
4.28 


3. 84 


4.W 
3.» 

4.or> 

4.& 
4.55 
4.4S 
4.38 
4. 85 
4.37 
4.42 
4.46 


REPUBLICAN  RIVER  AT  BENKELMAN,   NBBR. 

This  Station  was  established  May  20,  1903,  by  J.  C.  Stevens.  It  is 
located  at  a  highway  bridge  between  sees.  17  and  20,  T.  1 N.,  R.  37  W., 
and  about  one-half  mile  east  of  Benkelman,  Nebr.,  which  is  on  the 
main  line  of  the  Burlington  and  Missouri  River  Railroad.  Tlie 
gage  is  a  vertical  2  by  4  inch  rod  6  feet  long,  spiked  to  the  down- 
stream side  of  the  second  bent  from  the  west  end  of  the  bridge.  It 
is  read  once  each  day  by  Leon  L.  Ilines.  Discharge  measurements 
are  made  from  the  upstream  side  of  the  highway  bridge,  the  upstream 
hand  rail  of  which  is  marked  at  5-foot  intervals  by  notches  cut  into 
the  rail.  This  bridge  is  one-fourth  mile  above  the  mouth  of  the 
South  Fork  of  Republican  River.  The  initial  point  for  soundings 
is  the  zero  mark  on  the  upstream  hand  rail  at  the  east  end  of  the 
bridge.  The  channel  is  straight  for  200  feet  above  and  500  feet  below 
the  station.  Both  banks  are  low  and  sandy,  free  from  timber  and 
liable  to  overflow  at  very  high  stages.  The  bed  is  composed  of  shift- 
ing sand,  and  there  is  but  one  channel,  except  at  extreme  low  water. 
The  river  sometimes  goes  dry  during  the  summer.  Bench  mark  No.  1 
is  the  top  of  the  south  end  of  the  concrete  foundation  for  the  first 
or  west  upright  bent  of  the  elevated  track  in  the  Burlington  and  Mis- 
souri River  Railroad  yards  just  east  of  the  railroad  station.  To  this 
bench  mark  the  gage  rods  of  both  the  Republican  and  South  Fork  of 
the  Republican  stations  were  referred.  Its  elevation  above  the  zero 
of  the  Republican  River  gage  is  16.14  feet.  Bench  marks  Nos.  2,  3,  4, 
and  5  are,  respectively,  the  tops  of  the  south  ends  of  the  caps  of  the 
first,  second,  third,  and  fourth  bents  from  the  west  end  of  the  Repub- 
lican River  bridge.  Their  elevations  above  the  zero  of  the  Republi- 
can River  gage  are  6.88,  6.74,  6.34,  and  6.19  feet,  respectively. 
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A  station  was  maintained  on  this  stream  from  November  1, 1804,  to 
September  7,  1895,  the  gagings  being  made  several  miles  farther 
apstream.  A  description  of  this  station  and  the  resnltw  of  the  obser- 
vatioua  are  given  on  page  125  of  bulletin  No.  140. 

The  observations  at  this  station  during  li>();3  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydographer. 

Diaeharge  measurementH  of  Republican  River  at  Benkelman,  Nebr,,  in  liH)S. 


.SSTt.     'l>i«^h»'Ke. 


heisbt. 


Fret. 

St'cond-feet. 

1.15 

57 

1.20 

82 

.80 

33 

Mean  daily  gage  height,  in  feet,  of  Republican  River  at  Benkelman,  Nebr,,for 

1903. 


D^y. 


w.. 


IT- 
18- 
IS.. 
M-- 

a.. 


».. 

27.. 

».. 
».. 
30.. 
31.. 


May. 


June.  '  Jaly.     Aug.     Sept 


1.15 
1.13 
1.00 
1.00 
1.05 
1.00 
1.25 
l.JS 
1.80 
1.25 
1.30 
1.25 


1.15  i 

1.20  I 

1.2D 

1.20 

1.20 

1.20 

1.50 

1.45 

1.35 

1.80 

1.36 

1.30 

1.30 

1.30  I 

1.25  I 

1.25 

1.20  I 

1.20  i 

1.10 
1.10 
1.10 
1.00 
1.00  ' 
1.00  ! 
1.00  I 
l.tfi  I 
1.00  I 
1.00  I 
1.00 
.95 


0.90 

.85 

.75 

.05 

1.00 

.80 

.75 

.70 

.70 

.75 

l.W 

1.20 

.90 

.80 

1.10 

1.25 

1.00 

1.00 

1.00 

1.10 

1.00 

.90 

.90 

.85 

.70 

.70 

.(» 

.00 

.00 

.00 

.&5 


-,»  I 


1.22 
1.00 
.90 
.90 
.80 
.70 
.70 
.70 
.70 
.80 
.70 

-I 

.75 
.70 
.70 
.70 
.90 
.90 
.86  i 
.85  I 
.80  i 
.75 
.75  I 
.75 
.70  , 


.70 
.70  ' 


0.00 
.00 
.00 
.00 
.65 
.85 
.86 
.80 
.8t) 
.90 
.90 
.90 
.90 
.90 
.90 
.95 
.90 

.«i 

.95  ' 

.95  I 
1.00  ' 
1.00  ' 
1.00  I 
1.00  ' 
1.00  I 

.»-!    I 

LOT)  I 
1.00  I 
1.00  I 
1.00 

I 
I 


Oct.      Not. 


1.00 
1.06 
1.00 
1.00 
1.05 
1.00 
l.U) 
l.(K) 
1.05 

i.a> 
l.(f) 

1.(6 
1.00 
1.05 
1.00 
.96 
1.00 
l.(X) 
1.00 
1.06 

i.(r> 

1.06 

i.<r> 
l.U-) 

1.00 
l.(N) 
1.05 
1.(15 

l.(k> 

1.10 
1.10 


1.10 
1.10 
1.15 
1.10 
1.10 
1.10 
1.15 
1.10 
1.10 
1.10 

1.(6 

1.10 
1.10 
1. 15 
1.10 
1.15 
1.30 
1.16 
1.16 
1.25 
1.00 
1.60 
1.30 
1.10 
1.16 
1.30 
1.30 
1.30 
1.10 
1.05 


Dec. 


1.10 
1.16 
1.10 
1.00 
1.10 
1.35 
1.05 
1.36 
1.25 
1.25 
1.05 
l.:« 
1.25 
1.60 
l.TiO 
1.60 
1.60 
l.fiO 
1.70 

i.eo 

1.70 
1.60 
1.50 
1.40 
1.40 
1.30 
l.flO 
1.50 
1.60 
1.40 
1.40 
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Eating  table  for  Repvblican  River  at  Benkelman,  Nebr.,  from  January  I^  to 

December  31, 1903, 


Gaflre 
height. 

Dificharge. 

Oage 
height. 

1 
Discharge. 

Qage 
he^t. 

Discharge. 

heic^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet.\ 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.4 

6 

0.8 

33 

1.2 

61 

1.6 

88 

.5 

12 

.9 

40 

1.3 

68 

1.7 

95 

.6 

19 

1.0 

47 

1.4 

75 

1.8 

102 

.7 

26 

1.1 

54 

1.5 

81 

1.9 

109 

EstinuUed  monthly  discharge  of  Repvblican  River  at  Benkelman,  Nebr,,  for  l!H/.f, 


Month. 


May  20-81 

June 

jTUy 

Angnst 

September 

October 

November  1-20  « 


Discharge  in  second-feet. 


Maximtun. 


71 
81 
112 
61 
47 
54 
64 


Minimum. 


47 
48 
19 
26 
19 
43 
50 


Mean. 


58 
59 
89 
32 
39 
49 
56 


Total  in 
acre-feet. 


1,3H0 
8,511 
2,398 
1,96« 
2,321 
3,013 
2,222 


«  River  frozen  on  days  not  included. 
REPUBLICAN  RIVER   (SOUTH  FORK)   AT  BENKELMAN,  NEBR. 

This  station  was  established  May  20,  1903,  by  J.  C.  Stevens.  It  is 
located  at  a  highway  bridge  between  sees.  17  and  20,  T.  1  N.,  R.  37  W., 
and  about  three-fourths  of  a  mile  east  of  Benkelman,  Nebr.  The 
South  Fork  empties  into  Republican  River  about  one-fourth  of  a 
mile  below  this  station.  A  station  is  also  maintained  on  Republican 
River  one-fourth  of  a  mile  above  the  junction  of  the  two  streams. 
The  gage  is  a  vertical  2  by  4  inch  rod  5^  feet  long,  spiked  to  the 
upstream  side  of  the  first  bent  in  the  channel  from  the  east  bank 
of  the  stream.  It  is  read  once  each  day  by  Leon  L.  Hines.  Dis- 
charge measurements  are  made  from  the  upstream  side  of  the  high- 
way bridge  to  which  the  gage  is  attached.  The  upstream  hand 
rail  of  this  bridge  is  marked  at  5-foot  intervals  by  notches  cut  into 
the  rail,  and  the  initial  point  for  soundings  is  the  zero  mark  on  the 
rail  at  the  east  end  of  the  bridge.  The  channel  is  straight  for  1,000 
feet  above  and  500  feet  below  the  station.  Both  banks  are  low  and 
sandy,  free  from  timber,  and  liable  to  overflow  at  very  high  stages. 
The  bed  of  the  stream  is  sandy  and  shifting,  and  there  is  but  one 
channel  except  at  extreme  low  stages.     The  river  usually  goes  dry 
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during  the  summer.  Bench  mark  No.  1  is  the  top  of  the  south  end 
of  the  concrete  foundation  for  the  first  or  west  upright  bent  of  the 
elevated  track  in  the  Burlington  and  Missouri  River  Railroad  yards 
just  east  of  the  station.  Its  elevation  above  the  zero  of  the  South 
Fork  gage  is  18.29  feet.  This  is  bench  mark  No.  1  of  the  Republican 
River  gage.  Bench  marks  Nos.  2,  3,  4,  and  5  are,  respectively,  the 
tops  of  the  south  ends  of  the  first,  second,  third,  and  fourth  bents 
from  the  west  end  of  the  South  Fork  River  bridge.  Their  elevations 
above  the  zero  of  the  South  Fork  River  gage  are  6.62,  6.48,  6.38,  and 
6.20  feet,  re8i)ectively. 

A  station  was  maintained  on  this  river  from  November  1, 1894,  to 
September  7, 1895,  the  gagings  being  made  near  the  present  station. 
A  description  of  the  old  station  and  the  results  of  the  observations  are 
given  on  page  130  of  Bulletin  No,  140. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Disdiarge  meamtremenis  of  South  Fork  ofMeptMican  River  at  Benkdman,  Nebr,^ 

in  1903. 


Date. 

heiflrS^. 

Dlaoharge. 

May20 

J.  C.  Stevens 

Ftet. 
1.15 
1.05 
.76 

Seetrnd-feet. 
58 

do 

37 

September  7 

do 

•     2 

Mean  daily  gage  height,  in  feet,  of  South  Fork  of  Republican  River  at  Benkelman, 

Nehr.,  for  1903. 


Day. 


9.. 
10.. 
11.. 
12.. 
13.. 
W.. 
15.. 
18.. 
17.. 
18.. 


May. 


an..l 

July. 

Aug. 

Sept. 
0.80 

Oct. 

Nov. 

Dec. 

1.06 

0.80 

0.96 

0.90 

1.20 

1.20 

1.05 

.80 

1.80 

.80 

.90 

1.15 

1.20 

1.05 

.80 

1.10 

.80 

.90 

1.15 

1.15 

1.06 

.86 

1.00 

.80 

1.00 

1.16 

1.06 

1.05 

.90 

.96 

.80 

.90 

1.10 

1.10 

1.06 

.80 

.90 

.80 

.90 

1.15 

1.10 

1.20 

.80 

.90 

.80 

.90 

1.10 

1.20 

l.» 

.80 

.90 

.80 

1.00 

1.16 

1.30 

1.20 

.80 

.85 

(«) 

1.00 

1.15 

1.80 

1.20 

.80 

1.00 

(«) 

1.00 

1.15 

1.40 

i.ao 

.80 

.85 

(«) 

1.00 

1.15 

1.80 

1.16 

.86 

.80 

(«) 

1.00 

1.20 

1.10 

1.10 

1.00 

.80 

(«) 

1.00 

1.16 

1.15 

1.05 

.80 

1.00 

.85 

1.06 

1.15 

1.26 

1.06 

1.00 

1.00 

.85 

1.06 

1.15 

1.80 

1.00 

1.00 

1.10 

.85 

1.00 

1.10 

1.80 

1.00 

.96 

1.00 

.86 

1.06 

1.20 

1.40 

1,00 

,90 

1.00 

,86 

1.06 

1.20 

1.40 
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Mean  daily  gage  height,  in  feet,  of  South  Fork  of  Republican  Ritfer,  etc. — Cont'd. 


Day. 


May.     June.     July.      Aug.      Sept.  |    Oct 


19. 
20. 


Hi. 
25.. 

26. 
27. 
28. 
29.. 
80. 
31. 


I 


1.15 
1.15 
l.IO 
1.10 
1.10 
1.06 
l.LS 
1.06 
1.05 
1.00 
1.05 
1.10 


1.00 
.95 
.95 
.90 
.90 
.90 
.90 
.90 
.85 
.80 
.80 
.80 


0.90 

1.00 

0.85 

.95 

1.00 

.85 

.90 

.90 

.85 

.90 

.90 

.85 

.85 

.85 

.&5 

.80 

.80 

.90 

.80 

.85 

.90 

.80 

.80 

.80 

.80 

.80 

.90 

.80 

.80 

.90 

.80 

.80 

.90 

.80 

.80 

.90 

.80 

.80 

1.06 
1.00 
1.05 
1.05 
1.05 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


Not.       Dec, 


l.«) 
1.45 

i.m 

l.T> 
l.*i 
1.71) 
1.71) 
1.411 
1.44) 
l.a» 

l..Tl» 

1.41) 
1.4<i 


Rating  table  for  South  Fork  of  Republican  River  at  Benkelman,  Nebr,,from 
January  1  to  December  31, 1903. 


Gage 
height. 

Discharge. 

Gaare 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. 

Gage 

height. 

1 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet, 

Second-fret. 

0.8 

7 

1.1 

50 

1.4 

93 

1.7 

136     ' 

.9 

22 

1.2 

65 

1.5 

107 

1.8 

150     ' 

1.0 

36 

1.3 

79 

1.6 

1.1 

1        ^'^ 

164 

1 

Estimated  monthly  discharge  of  South  Fork  of  Republican  River  at  Benkelnian, 

Nehr,,for  I90.L 


Month. 


May  30-31 

June _  _ 

JxLly 

August 

September  1-5  and  14-30  « 

October 

November  1-20  ^ 


"  Hand  at  gage  rod.  l>  River  frozen  on  days  not  included. 

SOLOMON  RIVER  NEAR  NILES,  KANS. 

The  station  at  Niles  was  established  May  o,  1897,  and  was  located 
at  a  bridge  one-half  mile  west  of  the  town  and  7  miles  above  the 
mouth  of  the  river.     The  rod  of  the  wire  gage  is  spiked  to  the  floor 
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of  the  bridge.  The  bench  mark  is  the  uppermost  of  three  nails 
driven  into  a  cottonwood  tree  18  inches  in  diameter,  on  the  north  side 
of  the  river  and  25  feet  east  of  the  bridge,  at  an  elevation  of  24.  IM] 
feet  above  gage  datum.  The  channel  is  straight  for  about  100  feet 
above  and  below  the  section.  The  current  is  sluggish ;  the  right  liank 
is  high,  and  the  left  bank  overflows  only  at  very  high  stages.  The 
bed  of  the  stream  is  muddy. 

The  observer  during  1903  was  J.  J.  Little.  The  station  was  discon- 
tinued November  30,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

DUcharge  meaaurements  of  Solomon  River  near  Niles,  Kans,^  in  HHK^, 


Date. 

Hydrographer.                        hel^ft.       I>i««*»rKo. 

March7 

Mays 

May9 

May  12 

June3 

June  23 

W.  G.  Ruaaell.... 

do 

do 

do 

do 

do 

1 

Fret. 
10.90 

10.70  1 

14.20* 

22.70* 

33.80 

13.60 

Senmd'/ert. 

073 

1,118 
2,168 
4,825 
0  41,000 
1,358 

a  Estimated. 
Mean  daily  gage  height ,  in  feet y  of  Solomon  River  near  Xiles,  Kans.,for  mtJ. 

Day. 

Jan.    Feb.    Mar. 
7.00  16.70      9.10 

Apr. 'May. 

I 

June. 

July. 

Aug. 

Sept.    Oct.  I  Nov. 
15.50     8.40  '    8.20 

1              

8.80     15.60 

82.90     15.20 
38.80  '  14.60 
33.80  1  13.90 
38.60  '  14.40 
32.80     13.40 
38.00     12.40 
30.00     12.00 
25.60  '  11.80 

10.70 

2 

7.00  i  6.50  1    8.90  '  8.00  !  15.60 

18.80     13.00     8.40  ,    8.20 

3 

6.80 
6.80 
6.70 
6.70 
6.60 
6.60 
6.80 
6.90 
6.60 
6.50 
6.80 
7.00 

6.70  ,    9.10    8.60     12.80 
7.00      8.70     8.50  1  10.50 
6.40  '    9.80  1  8.40  1  10.20 
6.20  '  11.60  '  8.80  1    9.10 
6.10     10.90    8.20  '  10.40 
6.2»     11.60     8.20     10.70 

21110     12.80     8.40      8.40 

4 

24.80     11.90     8.20       8.H0 

5               

25.90  '  11.40    8.30  '    9.50 

8 

25.30     10.70     8.40      9.60 

16.80  ,  10.60     8.20      9.50 

8                           

25.70     10.20     8.20      9.00 

, 

6.20     13.80  1  8.00     16.80     20.80     11.50 

18.80     11.10     8.10      8.80 

10 

6.40     17.10     8.00     20.00  1  18.80  ,  11.50  '  12.70     11.80  '  8.00      8.60 

11 

7.00     19.10     8.00     21.80     18.10     11.20  111.60     13.60     8.30      8.50 

12               

6.60 
7.10 
7.20 

20.80 
21.20 
22.20 
22.70 

7.80     23.10     18.50  '  10.90  i  11.20  '  12.20     8.10 

8.40 

13               

8.00 
8.80 
7.90 
7.70 

23.20  '  IH.OO     10.70  j  15.40  1  11.20     8.20 
25.10     16.60     11.80     18.40     10.50     8.30 
28.20     15.90     16.70     24.70      9.80.8.40 
30.00     15.50     20.30  1  24.70  1    9.50     8.50 

8.20 

14 

8.10 

15 

6.90    6.70 

8.20 

16                       

6.80  '  7.00     21.70 

8.10 

17.            

6.80  1  6.70  1  16.80  '  7.60 

32.10  1  15.10  1  19.60 
31.00  j  14.70  1  17.70 
25.00  '  14.40  !  16.60 

26.60      9.40     8.80 

8.10 

18 

6.50 
6.70 
6.70 
6.70 
6.70 

7.00 
6.90 

13.30     7.50 
12.20     7.60 

28.00 
28.20 
25.40 
16.70 
15.70 

9.20 
9.00 
9.30 
9.00 
9.20 

8.30 
8.20 
8.20 
8.20 
8.10 

8.10 

19 

7.90 

20                     

6.70     12.70  '  7.50 

18.20 
17.50 
21.50 

14.20 
14.00 
18.70 

13.00 
12.20 
11.60 

7.90 

a 

6.80 
6.70 

11.70     7.40 
18.60     7.80 

7.90 

8 

7.80 

ft 
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Mean  daily  gage  height^  in  feet,  of  Solomon  River  ^  etc. — Ck)ntintied. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

7.00 
7.60 
7.40 
7.10 
6.90 
6.60 
7.10 
7.90 

May. 

20.20 
17,70 
18.00 
20.30 
25.00 
23.20 
32.80 
31.30 
32.20 

June. 

July. 

11.20 
10.80 
10.60 
10.40 
10.20 
10.10 
10.00 
10.00 
9.90 

Aug. 

sept. 
9.00 

Oct. 

Nov- 

23 

6.80 
6.60 
6.40 
6.60 
6.80 
7,10 
6.60 
6.60 
6.90 

7.20 
7.10 
7.00 
6.80 
6.70 
9.00 

11.80 
10.60 
10.00 
9.70 
9.50 
9.80 
9.20 
9.00 
8.90 

13.40 
13.20 
13.50 
13.80 
13.80 
13.70 
15.60 
17.20 

16.70 
1.5.00 
13.20 
12.40 
12.00 
11.20 
14.40 
L5.60 
16.90 

8.10 

7.«) 

84 

8.90 
8.80 
8.50 
8.50 
8.60 
8.40 
8.50 

8.10 
8.10 
7.90 
8.00 
8.00 
8.00 
8.10 
8.20 

7.90 

25 

7.HU 

26 

7a> 

27 

7.9ti 

28 

29...          .  

8.(K> 
8.a) 

30 

8.10 

31 

Rating  table  for  Solomon  River  near  Niles,  Kans,^  from  January  1  to  March  5, 

1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

1 
Discharge. ' 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. \ 

Feet. 

Second-feet 

6.0 

222 

7.0 

390 

8.1 

623 

6.1 

237 

7.1 

410 

8.2 

646 

6.2 

252 

7.2 

430 

8.3 

669 

6.3 

267 

7.3 

450 

8.4 

692 

6.4 

282 

7.4 

470 

8.5 

715 

6.5 

299 

7.5 

490 

8.6 

738 

6.6 

316 

7.6 

512 

8.7 

•  761 

6.7 

383 

7.8 

556 

8.8 

784 

6.8 

852 

7.9 

578 

8.9 

807 

6.9 

371 

8.0 

600 

9.0 

830 

ttage 
leight. 

Discharge. 

Feet. 

Secfmd-frrt 

9.1 

a55 

9.2 

880 

9.3 

905 

9.4 

930 

9.5 

955 

9.6 

980  • 

9.7 

1,005 

9.8 

1,030 

9.9 

1,055 

10.0 

1,080 

Rating  table  for  Solomon  River  near  Niles ^  Kans.,from  March  6  to  November  JO, 

1003, 


Gage 
height. 

Discharge. 

'  height 

Discharge. 

1 

i     Gage 
height. 

Discharge.  | 

1 

Gage 
height. 

Disi^harge. 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

10.0 

860 

12.0 

1,410 

14.0 

2,005 

19.0     , 

3,640 

10.2 

915 

'     12.2 

1,465 

14.5 

2, 155 

19.5 

3,820 

10.4 

970 

12.4 

1,525 

15.0 

2,305 

20.0 

4,000     1 

10.6 

1,025 

12.6 

1,585 

15.5 

2,460 

21.0 

4,370 

10.8 

1,080 

1     12.8 

1,645 

16.0 

2,615 

22.0 

4,740 

11.0 

1,135 

13.0 

1,705 

16.5 

2,775 

23.0 

5,115 

11.2 

1,190 

13.2 

1,765 

17.0 

2,945 

24.0 

5,495 

11.4 

1,245 

'     13.4 

1,825 

17.5 

3,115 

!     25.0 

5,875 

11.6 

1,300 

13.6 

1,885 

1     18.0 

3,285 

11.8 

1,355 

13.8 

1,945 

18.5 

3,460 

BOTT.] 
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Estimated  monthly  discharge  of  Solomon  River  near  Niles,  Kati9,,for  VJOJ, 
[Drainage  area,  (1,815  square  milea.] 


Month. 


January  .. 
Febnuury  . 

Marcli 

April 

May 

June 

July 

Angnst  --- 
September 

October 

Koyember 


Discharge  in  aeoond-feet. 


Mw^i"^TT1"i 


410 

830 

5,002 

564 

9,946 

10,602 

4,074 

7,091 

2,460 

495 

760 


Minimnm. 


282  1 
237  I 
587 
120  ' 
635 

1,765 
835 

1,052 
472 
363 
343 


Rnn-uff. 


Total  in    |  | 

acre-feet.    StHMjnd-feot  ^     ^  j 


Mean. 

341 

358 

1,866 

345 

4,835 

4,447  I    264,615 

1,658  ,     101,946 

3,625       222,893 

970  I      57,719 

427  I      26,255 

456  '      27,134 


20,967 
19,882 

114,736 
20,529 

297,292 


0.050  I 
.052 
.270  1 
.051 
.710 
.650 
.240  ^ 
.530  ■ 
.140 
.063  I 
.067 


0. 058 
.054 
.310 
.057 
.820 
.720 
.280 
.610 
.160 
.073 
.075 


SALINE  RIVER  NEAR  SALINA,  KANS. 

The  statioD,  established  May  4,  1897,  is  located  at  a  bridge  4.5  miles 
northeast  of  Salina,  near  the  mouth  of  the  river.  The  rod  of  the  wire 
^!ig<Q  is  spiked  to  the  floor  of  the  bridge.  Bench  mark  No.  1  is  a  nail 
in  an  elm  tree  2  feet  in  diameter  on  the  north  side  of  the  river  and  6 
feet  west  of  the  bridge.  Its  elevation  is  22.90  feet  above  gage  datum. 
Bench  mark  No.  2  is  six  nails  driven  into  a  16-inch  boxelder  tree  on 
the  north  side  of  the  river  and  35  feet  east  of  the  bridge.  Its  eleva- 
tion is  22.90  feet  above  gage  datum.  The  channel  is  straight  for  a 
short  distance  above  and  below  the  station  and  has  a  width  of  about 
50  feet  at  low  stages.  Both  banks  are  high  and  not  liable  to  over- 
flow except  during  floods.  The  bed  of  the  stream  is  composed  of  sand 
and  mud  and  the  flow  is  sluggish.  The  station  was  discontinued 
November  30,  1902. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 
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Discharge  measurements  of  Saline  River  near  Salina,  Kans, 


Date. 


Hydrop:»ph©P. 


March  6__. -..    W.  «.  Russell. 

May2 do 

May  6. do... 

July? do 

August  4 .do 

August  5-  - do  . - 

September  30- E.  C.  Murphy  _ 


it. 


Diflcluufto. 


Feet. 
8.40 

33.00 
13.00 
11.10 
24.00 
19.10 
7.96 


Second-fret. 

400 

« 27, 000 

1,299 

606 
2,782 
1,922 

187 


a  Estimated. 


Mean  daily  gage  height,  in  feet,  of  Saline  River  near  Salina,  Kans.,  for  UHX^i. 


Day. 

Jan. 

1 

5(V) 

2 

5.70 

3 

5  flO 

4 

5.«0 

5 

6 

7 

« 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

a) 

21 

22 


24 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


..I  5.60 

..  5.80 

..  5.70 

..  5.60 

..  6.00 

..  6.00 

..  5.60 

..  5.40 

..  5.50 

..  5.40 

..  5.40 

..  5.40 

..  5.60 

..  5.60 

..  5.60 

..  5.6rj 

..  .5.60 

..I  5.60 
..'5.60 

..  5.70 

..I  5.60 

..  5.70 

..  5.60 

..  5.70 

..  5.80 

..  5.80 

..  6.00 


Feb. 

Mar. 

Apr. 
7.00 

May. 

June. 

July. 
13.40 

Aug. 
16.90 

Sept. 
9.60 

Oct. 



8.00 

Not. 

5.80 

6.00 

11.50 

033.60 

8.00 

5.60 

6.00 

6.90 

16.90 

033.30 

12.50 

23.26 

9.60 

7.90 

8.10 

5.40 

5.70 

6.90  j  13.90 

033.00 

12.10 

27.60 

9.40    7.90 

a  10 

6.20 

6.80 

6.70     13.30 

38.70 

11.80 

21.70 

9.30  '  7.80 

8.30 

6.10 

8.80 

6.80 

11.20 

32.00 

11.70 

16.70 

9.20     7.90 

M.flO 

5.90 

8.60 

6.80 

13.00 

31.20 

11.80 

13.00 

9.10 

7.90 

8.60 

5.60 

7.60 

6.70 

11.30 

30.60 

11.00 

18.10 

8.90 

7.80 

8.60 

5.00 

7.40 

6.60 

13.30 

38.50 

10.80 

12.00 

8.80 

7.80 

8.30 

5.10 

9.80 

6.50 

15.80 

24.70 

10.60 

12.90 

8.90 

7.80 

8.30 

5.20 

12.10 

6.60 

16.70 

20.20 

10.40 

11.70 

9.80 

7.80 

8.80 

5.40 

11.90 

6.40 

16.80 

17.80 

10.30 

11.40 

9.50 

7.80 

8.10 

5.80 

11.20 

6.30 

15.40 

17.20 

10.40 

10.00 

9.50 

7.80 

8.10 

5.60 

11.20 

6.40 

13.90 

16.50 

10.10 

15.80 

9.80 

7.90 

8.10 

6.00 

10.90 

6.20 

16.10 

15.80 

10.30 

20.40 

8.90 

8.10 

8,  a) 

6.20 

12.90 

6.20 

17.30 

15.30 

10.30 

24.90 

8.80 

8.10 

8.fO 

6.40 

13.80 

6.20 

17.50 

14.90 

10.20 

?r.50 

8.50 

8.20 

7.90 

6.00 

12.80 

6.10 

18.00 

14.50 

10.10 

25.50 

8.00 

8.80 

7.70 

5.60 

11.40 

6.10]  17.20 

14.10 

9.90 

24.60 

8.40 

8.30 

7.70 

6.20 

11.20 

6.00     13.60 

13.80 

9.80 

21.30    8.40 

8.30 

7.80 

5.30 

9.90 

6.(K) 

12.30 

13.60 

9.60 

14.40  -  8.80    8.20 

7.'W 

6.30 

9.00 

6.00 

13.30 

14.00 

9.50     16.10 

8.30  1  8.30 

7.  TO 

5.40 

8.60 

5.90 

20.10 

14.10 

9.60 

16.60 

8.20    7.90 

7.70 

6.60 

8.40 

6.00 

33.10 

13.50 

9.40 

16.60 

8.10 

7.80 

7.60 

5.80 

8.00 

6.80 

20.20 

13.60 

9.30 

12.80 

8.80 

7.90 

7.60 

5.70 

7.80 

5.80 

18.00 

13.50 

9.20 

11.60 

8.00 

7.80 

7.TI) 

5.80 

7.60 

5.80 

28.70 

13.20 

9.00 

11.00 

8.00 

7.80 

8.20 

5.80 

7.51) 

6.(1) 

33.60 

12.70 

9.00 

10.60 

8.00 

7.60 

8.01) 

6.(X) 

7.30 

6.00 

30.70 

12.40 

8.90 

10.20 

7.90 

7.70 

8.00 

7.20 

6.00  031.40 

12.70 

8.80 

10.00 

7.90 

7.60 

7.90 

7.20 

6.80  "32.10 

13.80 

9.00 

9.90 

7.90 

7.90 

7.90 



7.10 

^i32.80 

9.00 

9.70 

8.00 

a  Estimated  by  interpolation. 
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Rating  table  far  Saline  River  near  Salina^  Kanit.^from  January  1  to  May  jl'.T,  /.'/a?. 


l^^X, 

Diacharge. 

Oase 
heiflit. 

Difchanre. 

Oase 

Diw*harKe. 

Oage 
heiffbt. 

Dimharire. 

Fttt. 

Sfrundfert. 

Feet. 

SentHd-feet. 

Feet. 

1 
Senmdfert.^ 

Fret. 

.S*-ronil-/eet. 

5.0 

140    ' 

6.4 

280 

7.8 

4:i6 

13.0 

1,200 

5.1 

150   : 

6.5 

290 

7.9 

448 

14.0 

1,370 

5.2 

160 

6.6 

300 

8.0 

460 

15.0 

1,550 

5.3 

170 

6.7 

310 

8.2 

488 

16.0 

1,730 

5.4 

180 

6.8 

320 

8.4 

516 

17.0 

1.910 

5.5 

190 

6.9 

330 

8.6 

544 

18.0 

2,090 

5.6 

200 

7.0 

340 

1      8.8 

572 

19.0 

2,270 

5.7 

210 

7.1 

352 

j      9.0 

600    1 

20.0 

2,450 

5.8 

220 

7.2 

364 

9.5 

670    1 

21.0 

2,640 

5.9 

230 

7.3 

376 

10.0 

740 

22.0 

2,860 

6.0 

240 

7.4 

388 

10.5 

810 

23.0 

3, 170 

6.1 

250 

7.5 

400 

,     11.0 

880 

24.0 

3,620 

6.2 

260 

7.6 

412 

11.5 

955 

25.0 

4,220 

6.3 

270 

7.7 

424 

1     12.0 

1 

1,030 

1 

Rating  table  for  Saline  River  near  Salina,  Kans.,  froni  June  lo  to  November  ,i(f, 

1903, 


hSSt  !l>*«^harge.l    ^f^^    |I>techarge.|'  ^,»»^«     !  DiHcharKo, 


Feet. 
7.0 
7.1 
7.2 
7.3 
7.4 
7.5 
7.6 
7.7 
7.8 


Se<xmd-feet. 
90     ' 

Feti, 

7.9 

103 

8.0 

116 

8.2 

129 

8.4 

142     1 

8.6 

155    > 

8.8 

168 

9.0 

181 

9.5 

194 

10.0 

Second-feet. 
207     ' 
220     ' 
248    I 
276    ' 
304    ; 
332 
360 
430 
500 


Feet. 

11.0 

12.0 

13.0^ 

14.0 

15.0 

16.0 

17.0 

18.0 

19.0 


Secimd-feei . 

'640 
780 
925 
1,075 
1,225 
1,375 
1.525 
1,675 
1,830 


Gage 
height. 


Feet. 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 


■| 


Discharge. 

Sectrtid-feet. 
2,000 
2,180 
2,360 
2,540 
2,720 
2,900 
3,090 
3,290 
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Estimated  monthly  discharge  of  Saline  River  near  Salina,  Kans.^far  19GS, 
[Drainage  area,  8,811  square  miles.] 


Month. 


January 

February    . 

March 

April 

May  a 

Jnne  ^ 

Jtdy 

AngOBt 

September  . 

October 

November.. 


Discharge  in  second-feet. 


Maximum. 

240 
280 

1,336 
340 

7,580 

7,895 
985 

3,410 
472 
262 
304 


Minimum. 


180 
140 
210 
220 
910 
835 
832 
458 
207 
168 
168 


Mean. 


205 

207 

628 

271 

2,685 

2,873 

533 

1,484 

322 

212 

223 


Total  in 
acre-feet. 


12,605 
11,496 
38,614 
16,126 
165,094 
170,955 
82,773 
88,178 
19,160 
13,0^5 
13,270 


Run-off. 


Second-feet  rk«»»*». «« 


0.062 
.032 
.190 
.082 
.810 
.870 
.160 
.430 
.097 
.064 
.067 


0.071 
.O&i 
.220 
.091 
.930 
.970 
.IHO 
.500 
.108 
.074 
.075 


a  May  29,  80,  and  31  estimated. 


l>  June  1,  2,  and  3  estimated. 


SMOKY  HILL  RIVER  AT  ELLSWORTH,   KANS. 

The  gaging  station,  established  April  17,  1895,  is  located  at  the 
highway  bridge  on  Douglass  avenue,  Ellsworth,  Kans.  The  gage  is 
an  inclined  ash  timber  spiked  to  a  post  driven  in  the  bed  of  the  river 
and  bolted  to  an  iron  post  on  the  bridge  pier.  The  bench  mark  is  a 
nail  driven  into  the  base  of  a  large  box-elder  tree  near  the  southeast 
corner  of  the  bridge,  90  feet  from  the  gage,  and  its  elevation  is  13.07 
feet  above  the  zero  of  the  gage.  A  slope  gage  is  spiked  to  the  St. 
Louis  and  San  Francisco  Railroad  bridge,  2,536  feet  upstream,  and  is 
referred  to  the  same  datum.  The  channel  is  nearly  straight  above  and 
below  the  gage,  and  the  bed  is  sandy  and  shifting.  The  observer  is 
Thomas  Coyne. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 
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Discharge  measuremenU  of  Smoky  Hill  River  at  ElUwarth^  Kans,,  in  1903, 


Febniary23 W.G.Bnasell 

April  6 _ do 

May  7 _._ do 

Jane  4 do 

Jtme  8 - do 


Mean  daily  gage  height,  in  feet ^  of  Smoky  Hill  Rix'>er  at  ElUworth,  Kan9,,forHH)S. 


Day. 


Jan. 


Feb. 


8... 

9... 
10.. 
U.. 
18... 
13... 

15... 
16... 

17... 
18... 
19.- 
»-. 

a.. 

22.. 


84.- 

S.. 
26. . 
27.. 

a.. 

29.. 
».. 
31.. 


(«) 

(«) 

(«) 
l.OD 
1.80 
1.35 
1.90 

<«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 
1.50 
1.50 
1.45 
1.40 
1.40  I 
1.35  I 
1.30  j 
1.30  j 
1.35  I 
1.40 
1.45 
1.45 
1.50 
1.50 
1.40 


1.50 
1.35 
1.30 
1.30 
(«) 
(«) 
(«) 
1.50 
1.40 
1.35 

i.ao 

1.30 
(«) 
(«) 
1.30 
1.90 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.60 
1.65 
1.70 
1.70 
1.60 
1.60 


Mar. 


1.50 
1.50 
1.40 
1.40 
1.50 
1.60 
2.40 
2.00 
2.00 
1.90 
2.70 
2.80 
4.00 
4.20 
4.40 
4.80 
4.20 
3.40 
3.00 
3.00 
2.70 
2.50 
2.40 
2.40 
2.30 
2.30 
2.30 
2.00 
2.00 
2.00 
1.90 


Apr. 


2.00 
2.00 
2.20 
2.10 
1.90 
1.75 
1.80 
1.80 
1.75 
1.70 
1.70 
1.70 
1.66 
1.60 
1.60 
1.60 
1.55 
1.56 
1.60 
1.00 
1.60 
1.50 
1.50 
1.60 
1.45 
1.40 
1.40 
1.40 


May.,  June.  I  July.'  Aug. 


I 


8.50 
8.00 
3.00 
2.90 
5.00 
5.80 
6.80 
5.00 
5.60 
5.00 


7.40 
7.00 
5.40 
4.80 
4.40 
4.30 
3.90 
3.60 
8.50 
3.40 


4.90  {  a80 
4.40  '  a20 
5.50  3.20 
5.60  '  8.10 
4.50  '  3.00 
4.00  I  2.90 
3.80  ,  2.80 
3.60  ,  2.70 


8.60 
3.20 
3.00 
3.10 
3.50 
3.20 
3.00 
5.00 
3.30 
15.40 


'  I  ' 


8.00  16.00 
5.00  13.80 


10.20 


2.00 
2.80 
2.80 
2.00 
2.80 
2.80 
2.70 
3.40 
3.90 
3.00 
2.80 
2.50 


2.40 
2.30 
2.20 
2.10 
2.10 
2.10 


2.00     3.00 


2.00 
2.00 
1.95 
1.90 
1.90 
2.00 
2.10 
2.10 
2.00 
2.00 
1.90 
1.90 
2.00 
2.20 
2.00 
2.00 
1.90 
1.90 
1.80 
1.80 
1.75 
1.70 
1.80 
1.80 


5.00 
2.60 
2.40 
4.45 
4.00 
3.40 


2.75 
2.50 
2.80 
2.25 
2.20 
2.10 
2.00 
6.00 
4.30 
6.16 
5.20 
4.80 
3.90 
3.40 
2.70 
2.60 
2.25 
2.20 
2.10 
2.00 
1.90 
1.90 
1.90 
1.90 


Sept. 

1.85 
1.85 
1.80 
1.80 
1.70 
1.65 
1.60 
1.60 
1.00 
1.55 
1.55 
1.50 
1.50 
1.50 
1.50 
1.50 
1.45 
1.45 
1.45 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.85 
1.35 
1.35 
1.35 
1.30 


Oct. 

1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.25 
1.25 
1.40 
1.45 
1.60 
1.60 
1.55 
1.50 
1.45 
1.40 
1.40 
1.40 
1.35 
1.35 
1.35 
1.30 
1.30 
1.30 
1.30 
1.35 
1.40 


Nov. 


Dec. 


1.50 
1.60 
1.70 
1.75 
1.75 
1.75 
1.70 
1.65 
1.60 
1.55 

1.45  1 

1.40  ' 

1.40  I 

1.40 

1.35 

1.35 

1.85 

1.35 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.25 

1.25 


1.15 

1.25 

1.30 

1.30 

1.25 

1.25 

1.25 

1.25 

1.25 

1.20 

1.20 

1.20 

(«) 

(«) 

(«) 

(«) 

1.20 

1.20 

1.20 

(«) 

1.20 

1.15 

1.20 

1.20 

1.20 

1.60 

1.30 

1.25 

1.20 

1.20 

1.20 


o  River  frozen. 
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Rating  table  for  Smoky  Hill  River  at  Ellsworth,  Kans.,  frorti  January  1  to 

December  31,  1903. 


hei^t. 

Discharge. 

height. 
Feet. 

Discharge. 
Second-feet. 

'  hS^fTt. 

Discharge. 

Qage 
height. 

Discharge. 

Feet. 

fiemiul-feet . 

1     Feet. 

Fiecojid'fee1.\ 

Feet. 

Second-/eet. 

0.5 

5 

1.8 

131 

3.2 

657     ! 

5.8 

2,434 

.6 

9 

1       1.9 

155 

3.4 

765     j 

6.0 

2,590     , 

.7 

13 

I      2.0 

181 

3.6 

883 

6.2 

2,748 

.8 

17 

I      2.1 

209 

3.8 

1,010     1 

6.4 

2,910 

.9 

21 

2.2 

239 

4.0 

1,141     ' 

6.6 

8,075 

!  1.0 

26 

1      2.3 

271 

4.2 

1,275     1 

6.8 

3,241 

1   ^'^ 

32 

1      2.4 

305 

i      4.4 

1,410     ' 

7.0 

3,410 

'       1.2 

40 

2.5 

342 

1      4.6 

4.8 

1,549 

7.2 

3,580 

1.3 

50 

1      2.6 

381 

1,690 

7.4 

8,750 

1.4 

62 

1      2.7 

422 

1       5.0 

1,884 

7.6 

3,920 

1.5 

76 

'      2.8 

465 

1      5.2 

1,980 

7.8 

4,090 

1.6 

92 

1      2.9 

510 

i       ^''^ 

2,1C9 

8.0 

4,260 

1.7 

110 

1      8.0 

1 

557 

'      5.6 

2,280 

Tangent  above  7  feet  gage  height.     Differences  above  this  point,  85  feet  per 
tenth,  3  per  cent  added  t<o  discharges  greater  than  8,510  (for  overflow). 

Estimated  monthly  discharge  of  Smoky  Hill  River  at  Ellsworth,  Kans.yfor  IftfU, 
[Drainage  area,  7,980  square  miles.] 


Month. 


Jannary  .. 
February  _ 

March 

April 

May 

June 

July- 

August  -- 
Sept-ember 
October  .  _  _ 
November 
December . 


Discharge  in  second-feet. 

_  _ 

Maximum. !  Minimum.  '     Mean. 

I 


Run-off. 


Total  in 

acre- feet.     Second-feet,  t^«««u  i« 
per  square  i  *f  ®P£"  *" 
mflr         inches. 


The  year . 


131 

110 

1,410 

1,834 

11,392 

3, 750 

305 

2,708 

143 

92 

120 

93 

11,393 


50 

50 

62 

62 

510 

342 

110 

155 

50 

45 

45 

36 

36 


69  I 
65, 
431 
182  I 
2,356  I 
937 
180  I 
735 
81  I 
58  I 
70 
44  I 


4,248 

3,610 

26,501 

10,830 

144,865 

55,755 

11,068 

45, 193 

4,820 

3, 566 

4, 165 

2,705 


434  I    317,321 


0.0086  I 
.0081 
.0540  I 
.0230  ' 
.3000 
.1200 
.0230 
.0920 
.0100 
.0073 
.0088 
.0055 

.0550 


0.0009 
.0084 
.0620 
.0200 
.34()0 
.1800 
.0260 
.1100 
.0110 
.0084 
.0098 
.0063 

.7478 
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MISCELLANEOUS    MEASUREMENTS    IN    THE    KANSAS    RIVER    DRAINAGE 

BASIN. 

Kansas  River  was  measured  by  W.  CI.  Russell  at  Topeka,  Kans., 
on  August  19,  1903.  The  measurement  was  made  from  the  Melan 
Arch  Bridge,  on  Kansas  avenue.  The  stream  had  a  discharge  of 
30,609  second-feet. 

MBRAMEC  RIVKR  DRAINAGE  BASIN. 

Meramec  River  rises  in  Dent  County,  Mo.,  flows  northeast,  and 
enters  the  Mississippi  near  St.  Louis.  This  river  drains  a  rugged, 
hilly,  and  comparatively  thinly  populated  country.  There  are,  how- 
ever, numerous  good  sites  for  dams,  and  the  United  States  Gteological 
Survey  is  studying  the  river  in  connection  with  the  possible  water- 
power  developments  and  for  its  possible  use  as  a  future  water  supply 
for  the  city  of  St.  Louis. 

The  total  drainage  area  of  Meramec  River  is  3,619  square  miles; 
at  Eureka  it  is  3,497  square  miles.  The  drainage  area  above  Dry 
Fork  is  340  square  miles,  while  that  of  Dry  Fork  is  300  square  miles. 

The  following  stations  have  been  maintained  in  Meramec  River 
drainage  basin  during  1903: 

Meramec  River  near  Meramec,  Mo. 

Meramec  Spring  near  Meramec,  Mo. 

Meramec  River  (Station  No.  1)  at  Fenton,  Mo. 

Meramec  River  (Station  No.  2)  below  Fenton,  Mo. 

Meramec  River  near  Enreka,  Mo. 

Meramec  River  (Dry  Fork)  near  St.  James,  Mo. 

MERAMEC  RIVER  NEAR  MERAMEC,  MO. 

This  station  was  established  February  28, 1903,  by  I.  W.  McConnell. 
It  is  located  about  600  feet  below  the  mouth  of  the  Spring  branch 
and  about  1  mile  from  the  post-road  between  Meramec,  Mo.,  and  St. 
James,  Mo.  The  nearest  railroad  station  is  St.  James,. Mo.,  7  miles 
northwest  of  the  station.  The  gage  is  a  2  by  3  inch  pine  stick,  10  feet 
^^iigj  graduated  to  feet  and  tenths  by  means  of  brass-headed  nails. 
The  gage  is  driven  into  the  bed  of  the  river  and  is  nailed  at  the  top 
to  a  leaning  tree.  The  gage  is  read  once  each  day  by  C.  C.  Small- 
wood.  The  equipment  by  means  of  which  discharge  me^usurements 
are  made  consists  of  a  cable,  boat,  and  tagged  wire.  The  initial  point 
for  soundings  has  been  taken  as  the  tree  to  which  the  cable  is  attached 
on  the  left  bank.  The  channel  is  straight  for  about  3(X)  feet  above 
the  station  and  for  2,000  feet  below.  The  current  velocity  is  suffi- 
cient for  accurate  measurement  except  at  low  stages,  when  it  becomes 
sluggish.  Both  banks  are  low,  and  at  high  water  the  river  spreads 
over  wide  flats.  The  bed  of  the  stream  is  of  cemented  gravel  and  is 
not  liable  to  shift.  The  bench  mark  is  a  point  on  a  bowlder  on  the 
left  bank  at  the  foot  of  the  cliff  near  the  mouth  of  tlie  Spring  branch. 
Its  elevation  is  10.44  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  meaaurements  of  Meramee  River  near  Meramec,  Mo,,  in  1903, 


Date. 


Hydro^rapher. 


March28 I.  W.  McComxell . 

March  10 do 

April  24. do 

May  26 F.  W.  Hanna  ... 

Jnne27 ' do 

Jnly  20.._ do 

Angost  27 - ' do 

September  22 _ ! .'do 

October  20 do 


Oase 
leignt. 


heiffl 


November  29 . 
December  30  . 


-do 
.do 


Diachitrge. 


*et. 

Secon€l-/*et. 

8.60 

564 

5.80 

1,3H6 

3.60 

504 

3.20 

4LP< 

3.00 

3>J 

2.50 

1T2 

3.45 

lft4 

2.50 

181 

2.60 

177 

2.40 

139 

2.52 

192 

Mean  daily  gage  height,  in  feet ^  of  Merainee  Rir>er  near  Meramee,  Mo,,  for  l{»*ht. 


1.. 
2.. 
8.. 
4.. 

6.. 

6.. 

7.. 

8.. 

«. 
10.. 
11.. 
12. 
13.. 
14. 
15.. 
16. 
17.. 
W.. 
19.. 
20.. 
21.. 
22.. 
23. 
24. 
25. 
28.. 
27.. 
28- 
29.. 
80.. 
81. 


Day. 


I  '  ' 

Mar.  Apr.  May.  June.  July.  Aug.  Sept.  Oct.   Kov.    Dot*. 


4.60 
4.80 
4.20 
4.00 
9.80 
8.20 
7.60 
7.60 
6.40 
5.80 
4.90 
4.80 
4.50 
4.80 
4.10 
3.90 
3.80 
3.70 
3.70 
5.80 
5.90 
4.80 
4.30 
4.30 
4.20 
4.00 
3.80 
3.80 
3.50 
3.50 
3.40 


8.40 
3.40 
3.40 
3.80 
3.20 
8.20 
3.20 
8.40 
3.80 
3.30 
3.80 

s.ai 

6.10 
5.70 
4.80 
4.50 
4.00 
3.90 
3.70 
5.70 
4.50 
3.80 
3.70 
3.60 
3.40 
3.:30 
3.30 
3.20 
3.10 
3.10 


3.10 
8.00 
8.00 
2.90 
2.90 
8.00 
8.10 
8.10 
3.00 
8.00 
2.90 
2.80 
2.80 
3.40 
3.60 
8.60 
4.70 
4.00 
4.30 
4.00 
4.00 
3.80 
3.50 
3.30 
3.20 
3.20 
3.10 
3.00 
3.00 
3.10 
9.40 


8.40 

7.20 

6.10 

5.60 

5.40 

5.00  I 

4.90  ' 

4.70  i 

4.60 

4.60 

4.60 

4.40 

4.20 

3.50 

3.30 

8.20 

3.10 

3.10 

2.90 

2.90 

2.80 

2.90 

2.90 

3.80 

8.00 

3.10 

3.00 

3.00 

2.90 

2.90 


2.90 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.60 
2.80 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.60 
2.60 
2.50 
2.60 
2.50 
2.50 
2.60 
2.60 


2.60 
7.80 
8.70 
8.50 
3.40 

aoo 

2.90 
8.00 
8.80 
3.60 
3.20 
2.90 
2.80 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.00 
2.60 
2.60 
2.60 
2.60 
2.50 
2.60 
2.50 
2.60 
2.60 
2.60 


2.50 
2.50 
2.60 
2.50 
2.60 
2.60 
2.50 
2.60 
2.60 
2.70 
2.60 
2..')0 
2.60 
3.40 
2.80 
2.80 
2.90 
2.80 
2.60 
2.50 
2.50 
2.50 
2.50 
2.60 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


2.40 
2.60 
2.50 
2.50 
2.60 
2.60 
5.60 
4.70 
3.80 
3.40 
8.10 
3.00 
2.90 
2.90 
2.80 
2.80 
2.80 
2.70 
2.00 
2.60 
2.60 
2.60 
2.60 
2.50 
2.60 
2.60 
2.60 
2.60 


S.40  I 


2.50  I 


2.60 
2.50 


2.50 
2.50 
2.50 
2.50 
2.60 
2..'iO 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
3.40 
2.40 
2.40 
3.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


3.40 
2.40 
2.44) 
3.44) 
2.41) 
2.40 
2.44> 
3.411 

-i.m 

3.4(1 
2.4I> 
3.4it 
3.40 
2.40 
t.M\ 
2.«» 
3.40 
2.44> 
3.4H 
2.4() 
3.44) 
3.44) 
3.4«i 
3.«i 

2.TI» 
2.TH 
3.611 
t:4\ 

3.a» 
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Rating  table  for  Meramec  River  near  Meramee,  Mo,,  from  March  1  to  December 

Si,  1903, 


Gitfe 

Discharge.! 

hei^L 

Dtecharge.  , 

Oage 

Dtocharge. 

--     ) 

Second-feet. 

Oase 
1  beWht. 

1 

Dlflcharge-  > 

Feei. 

Secon4l-/eet. 

Feet. 

Second-feet.^ 

Feet. 

JfVW. 

Second-feet. 

2.3 

103 

3.2* 

401 

4.1 

777 

5.0 

1,227 

2.4 

134 

3.3 

439     , 

4.2 

823 

5.1 

1,282 

2.5 

165    1 

3.4 

478 

4.3 

870 

5.2 

1,338 

2.6 

1»7 

3.5 

518 

4.4 

918 

5.8 

1,395 

2.7 

229 

3.6 

559 

4.5 

967 

5.4 

1.452    1 

1      2.8 

262 

3.7 

601 

4.6 

1,017 

6.5 

1,510  ; 

2.0 

295 

3.8 

644    , 

4.7 

1,068 

1 

3.0 

329 

3.9 

688 

4.8 

1,120 

3.1 

364 

4.0 

732 

4.9 

1,173 

! 

Tangent  above  5. 50  feet  gage  height.    Differences  above  this  point,  60  per  tenth. 
Table  is  approxiniate  above  5.30. 

Sstimated  monthly  discharge  of  Meramec  River  near  Meramec,  Mo,,  for  190.1, 


Month. 


March-... 

April 

May 

June 

July 

Angnst  ... 
September 
October... 
Kovember 
December 


Discharge  in  second-feet. 


dmiim. 

wTlTliW^TIlTI- 

3,790 

478 

1,870 

364 

3,850 

262 

3,250 

262 

295 

165 

2,590 

165 

478 

134 

1,570 

134 

165 

134 

262 

134 

Mean. 


1,197 
660 
578 
819 
198 
358 
190 
300 
142 
153 


Total  in 
acre-feet. 


73,601 
39.278 
35,232 

48,734 
12,175 
22,013 
11,306 
18,446 
8,450 
9,408 


MEBAMEC  SPBING  NEAR  MERAMEC,  MO. 

This  station  was  established  February  28,  1903,  by  I.  W.  McCon- 
nell.  It  is  located  on  the  Spring  branch  500  feet  from  the  spring,  at  a 
footbridge.  This  point  is  about  1  mile  from  the  mouth  of  the  Spring 
branch  and  2  miles  above  the  mouth  of  Dry  Fork.  The  gage  is  a  2 
by  3  inch  pine  rod  10  feet  long.  It  is  read  once  each  day  by  C.  C. 
Smallwood.  Discharge  measurements  are  made  from  the  footbridge. 
The  initial  point  for  soundings  is  at  the  tree  at  the  end  of  the  foot- 
bridge on  the  right  bank.  The  channel  is  straight  for  50  feet  above 
and  for  500  feet  below  the  station.     Both  banks  are  of  clay  and  gravel 
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and  are  about  6  feet  high.  They  will  overflow  only  at  unusual  flood 
stages.  The  bed  of  the  stream  is  composed  of  gravel  with  some  bowl- 
ders and  is  clean.  The  water  is  very  swift,  making  accurate  ^age 
readings  very  difficult.  The  bench  mark  is  located  on  the  left  comer 
stone  of  the  brea^  wheel  of  the  tail  race  just  below  the  old  breast 
wheel  and  is  designated  by  a  cross  on  the  top  surface  of  the  stone. 
Its  elevation  above  the  zero  of  the  gage  is  4.68  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E,  Johnson,  jr.,  district  hydrographer. 


DiscJiarge  mexisurements  of  Meramec  Spring  near  Meramec^  Mo,y  in  190S. 


Date.' 

Hydrographer. 

Gase 
height. 

DiKhArKe. 

February  28 

I.  W.  McConnell 

do.. 

Ftet. 

1.30 

1.85 

1.00 

.90 

.90 

.80 

.50 

.40 

.40 

.39 

.275 

.35 

38S 

March  10 _ 

467 

March27 _ 

do.-.. - 

27.5 

April24     

do 

243 

May26 _ 

F.  W.  Hanna 

220 

June  27    

do 

181 

July  21 

do 

l.>8 

August  27 

do 

117 

Seutember  22- 

..  .do     .. 

116 

October  20 

do 

116 

"NrnvftTnhfir  29 

....do 

86 

December  30 

_...do 

98 

Mean  daily  gage  Jieight,  in  feet,  of  Meraniec  Spring  near  Meramec,  Mo,, 

for  1903. 


Day. 

Mar. 

1 

1  40 

2 

1  30 

3 

1.10 

4 

1  (V) 

5                                                 

2.10 

6                      

2.10 

7 

2.40 

8                                                     -.     -. 

2.60 

9  .-  .. 

2.40 

10 

2.10 

11 

2.00 

12 

1.80 

13 

1.00 

14 

1.40 

15 - 

1.30 

16 

1  20 

17 

1  10 

0.90 

.90 

.90 

.90 

.80 

.80 

.80 

.80 

.90 

.90 

.90 

.90 

1.50 

1.50 

1.40 

1.20 

1.10 


May.  June. 


0.70 
.70 
.70 
.70 
.70 
.80 
.80 
.80- 
.80 
.70 
.70 
.70 
.70 
.90 
.90 
.90 

1.10 


July.  AXkig. 


3.10 
2.80 
2.60 
2.50 
2.20 
2.00 
1.90 
1.80 
1.40 
1.30 
1.20 
1.20 
1.10 
1. 10 
1.10 
.90 
.90  i 


0.70 
.70 
.70 
.70 
.70 
.70 
.70 
.60 
.00 
.60 
.50 
.50 
.50 
.50 
.50 
.50 
.60 


0.50 
2.00 
1.40 
1.00 
.90 
.80 
.70 
.70 
1.00 
.90 
.90 
.70 
.70 
.70 
.0) 
.flO 
.60 


Sept. 

0.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.50 
.50 
.50 
.40 
.60 
.60 
.60 
.60 


Oct.    Nov. '  Dec. 


I 


0.40 
.40 
.40 
.40 
.50 
.50 
1,00 
1.20 
1.00 
.80 
.70 
.60 
.50 
.60 
.60 
.60 
.60 


0.40  , 

.40 
.40 
.40  I 

.40 : 

.40 
.40 
.411 
..10 
.30 
.30 
.30 
.30 
.30 
.80 
.30 
.30 


0.:t» 
.») 

..sii 
.n> 
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Mean  daily  gage  height,  in  feet ,  of  Meramec  Spring,  etc, — Continned. 


Day. 

Mar.'Apr.  iMay.'june. 

1.10  1  1.10     1.80    0.90 
1.10  1  1.00  1  1.80  1    .90 
1.70     1.10  1  1.80      .90 
1.80  '  1.80     1.10      .90 
1.70     1.10  1  1.80      .90 
l.fiO  {  1.00  '  1.10      .90 
1.40  ,    .90  I  1.00      .90 
1.80  !    .90  1    .90      .90 
1.80  -    .90      .90  1    .80 

Jaly. 

AUR. 

IK 

0.60   o.eo 

19 

.60      .00 

31 

.60     .eo 

21 

.60  '    .60 

2 

.60  '     .60 

m 

.60  1    .60 

u 

..•iO  '     .60 

5 

.60  1     .60 

» 

.60  •    .60 

27 

1.10  '    .80      .80      .80 
.90  1    .80      .80      .80 
.90  1    .80  1    .80      .70 

60        ^ 

» 

» 

.60 
.50 
.60 
.60 

.40 
.40 

3D 

.90  1    .80  !    .90      .70 

.90   '  3.80   

1 

.40 

31 

.40 

Bept. 

,  0.60 
,  .50 
,  .60 
'    .50 

I  ;6o 

'  .60 
I  .60 
<  .40 
.40 
.40 
.40 
.40 
.40 


Oct. 

Nov. 

0.40 

o.a) 

.40 

.80 

.40 

.:d 

.40 

.80 

.40 

.80 

.40 

.80 

.40 

.80 

.40 

.80 

.40 

.80 

.40 

.80 

.40 

.80 

.40 

.80 

.40 

.80 

.40 

Doc. 

0.80 
.80 
.80 
.80 
.80 
.8r) 
.30 
.40 
.40 
.40 
.40 
.86 
.SB 
.80 


Rating  table  far  Meramec  Spring  near  Meramec,  Mo.,  from  February  JS  to 

December  31,  mhh 


^^    l>*«i«w|l  hei^^t.    ^>^^^ 


Feet. 
0.3 
.4 
.5 
.6 
.7 
.8 
.9 
1.0 


Gace 
height. 


Discharge. 


Gage 
height. 


Second-feet. 
94 
112 
133 
156 
180 
206 
237 
270 


f^et. 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 


Second-feet. 
305 
342 
380 
418 
456 
494 
532 
570 


Feet. 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 


Second-feet. 

Feet. 

608 

2.7 

646 

2.8 

684    1 

2.9 

722    1 

3.0 

760    , 

8.1 

798 

3.2 

830 

874    ' 

1 

Discharge. 

Second-feet. 

912 

950 

988 

1,026 

1,064 

1,102 


Estimated  monthly  discharge  of  Meramec  River  near  Meramec,  Mo. ,  for  JOoJ, 


Month. 


llarch 

April 

May 

June 

JTily 

Augnst  ... 
September. 
October  _ . . 
November. 
December. 


Discharge  in  second-feet. 


Mazimnm. 

874 
456 
1,102 
1,064 
180 
646 
156 
342 
112 
112 


Minimum. 

237 

206 
180 
180 
133 
112 
112 
112 
94 
94 


Mean. 

462 
268 
263 
398 
146 
189 
123 
144 
99 
97 


Total  in 
acre-feet. 


t 


28,407 

15,947 

16, 171 

28,683 

8,977 

11,621 

7,319 

8,854 

5,891 

5,964 
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MERAMEC  RIVER   (STATION  NO.  1)   AT  FENTON,  MO. 

This  station  was  established  April  18,  1903,  by  M.  O.  Leigrhton, 
assisted  by  I.  W.  McConnell.  The  station  is  located  on  the  wagon 
bridge  crossing  the  river  on  the  road  leading  from  Fenton  to  St.  Liouis. 
A  chain  gage  was  located  on  the  wagon  bridge,  and  discharge  meas- 
urements were  made  from  this  bridge.  The  gage  was  read  twice  e^ich 
day  by  J.  F.  Stahlhuth.  The  station  was  discontinued  August  25, 
1903,  on  account  of  backwater  from  Mississippi  River,  and  a  sta- 
tion was  established  at  Eureka,  Mo.,  12  miles  up  the  river,  to  take  the 
place  of  the  Fenton  stations.  At  the  Fenton  wagon  bridge  the  channel 
is  straight  for  100  feet  above  and  2,000  feet  below  the  station.  The 
right  bank  will  not  overflow;  the  left  bank  overflows  at  extreme  high 
water.  The  bed  of  the  stream  is  of  rock  and  gravel  and  is  probably 
permanent.  The  bench  mark  is  the  top  surface  of  the  pier  on  the 
downstream  side.    Its  elevation  is  33. 30  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Meramec  River  at  station  No.  i,  near  Fenton,  Mo., 

in  1903, 


April  18. 
May  9... 
Jnne  28  . 
July  27.. 


Date. 


Hydrographer. 


I.  W.  McConnell 

do 

F.  W.  Hanna 

do 


Oage 
leignt. 


heig] 


Feet, 
15.10 
10.90 
27.60 
23.40 


DiBchargv. 


Secand'/fet. 

5,oa3 

1.609 

1,501 

717 


Mean  daily  gage  height ,  in  feet,  of  Meramec  River  ai  staium  No,  1,  at  Fenton, 

Mo,,  for  1903. 


Day.        1  Apr. 

May. 

29.70 
29.00 
29.50 
29.40 
29.80 
29.20 
29.20 
29.20 
29.30 
29.20 
29.20 
29.20 
29.20 
29.40 
29.90 
30.70 

Jnne. 

July. 

24.10 
23.90 
33.50 
23.20 
23.10 
23.10 
23.00 
22.90 
22.80 
22.80 
22.80 
22.90 
23.10 
23.00 
23.30 
26.20 

Aug. 

Day. 

Apr. 

May. 

80.70 
80.40 
30.70 
80.75 
80.60 
80.35 
80.00 
80.60 
80.65 
W.75 
27.85 
27.70 
27.40 
27.60 
28.80 

June. 

33.75 
31.70 

July. 

Aoff. 

1 1. 

31.40 
34.15 
36.40 
37.65 
36.65 
36.70 
37.65 
38.05 
38.35 
39.35 
38.70 
38.60 
38.10 
36.70 
3S.20 
34.95 

22.40 
22.40 
22.40 
22.65 
24.50 
23.70 
23.30 
23.25 
23.10 
23.10 
23.00 
23.20 
23.10 
23.00 
23.90 
24.00 

17 

24.10 
24.no 

2a  90 

2 

18 

saeo 

3 

19.. 

033.05 
33.00 
32.60 
82.60 
82.80 
82.30 
80.70 
81.00 
80.40 
80.25 
80.15 
80.00 

80.88  1  21.00 
29.75  '  ei  "Tn 

23L3D 

4 

20 

23l10 

5 1 

21 

28.40 
28.60 
27.75 
27.40 
27.05 
26  70 

28.00 
22.90 
22.80 
22.80 
22.90 
93  m 

28.10 

6 

22 

22  90 

7 1 

23..      . 

« 1 

34 

9 

35 

10 1 

26 

11 1 

27 

26.10     33.40 
24  90     99  on 

UJ ' 

28 

13 1 

1  ^ 

24.80 
24.10 

22.00 
3S.50 
22.40 

14 i 

30 

15 ' 

31 

16 1 

• 

a  18.4  added  to  gage  heights  from  April  19  to  May  23,  inclusive,  to  agree  with  a  new  gage  set 
May  22. 

<>  All  readings  from  May  26  to  Jnne  27,  inclnsive,  are  affected  by  backwater  from  MiasiaBippi 
Bivor. 
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MERAMEC  MVBR  AT  STATION  NO.  2,   BELOW  FBNTON,  MO. 

This  Station  was  established  May  10,  1903,  by  I.  W.  McConneli. 
The  station  is  located  about  1,200  feet  downstream  from  the  wagon 
bridge.  The  gage  is  a  vertical  2  by  4  inch  rod  16  feet  long,  fasteneil 
to  a  leaning  birch  tree  on  the  left  bank.  The  gage  was  read  twice 
each  day  by  J.  F.  Stahlhuth.  Discharge  measarements  were  made 
by  means  of  a  boat  and  tag  wire.  The  initial  i)oint  for  soundings 
was  taken  at  a  large  soft-maple  tree  50  feet  west  of  the  gage,  on  the 
left  bank.  The  bench  mark  is  located  on  this  tree,  and  is  a  notch 
near  the  foot  of  the  tree  at  an  elevation  of  14.30  feet  above  the  zero 
of  the  gage.  The  channel  is  straight  for  1,300  feet  above  and  2,000 
feet  below  the  station.  The  current  is  swift.  The  right  bank  is  high 
and  rocky  and  never  overflows.  The  left  bank  is  low  and  of  alluvial 
soQ,  and  overflows  only  at  flood  stage.  The  bed  of  the  stream  is  of 
rock  and  gravel  and  is  probably  permanent.  The  station  was  discon- 
tinued in  August,  1903,  on  account  of  the  gage  heights  being  affected 
by  back  water  from  the  Mississippi.  The  station  was  replaced  by  the 
station  at  Eureka,  12  miles  upstream. 

The  observations  at  this  station  during  1903  have  l)een  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  I.  W .  McConnell 
at  this  station  in  1903: 

May  10:  QAge  height,  6.50  feet:  discharge,  1,537  second-feet. 

Mean  daily  gage  height,  in  feet,  of  Meramec  River  at  Station  No,  5,  below  Fenton, 

Mo.^for  I9()S, 


D«y. 


May. 


1 

2    

3 ' 

4 

5                 

6 

1 

ji                          ..' 

9 

10 

6.50 

u 

6.50 

12           

6.50 

13 

6.50 

U 

6.65 

15 

7.20 

16 

8.05 

Jime. 

July. 

14.15 

7.15 

16.75 

6.95 

19.00 

6.60 

20.15 

6.85 

19.25 

6.20 

19.  ao 

6.20 

20.25 

6.10 

20.65 

6.00 

20.95 

5.90 

21.20 

5.90 

^.30 

5.80 

21,20 

6.00 

20.70 

5.80 

20.00 

6.20 

18.80 

6.50 

17.66 

9.ao 

Aug. 


Day. 


May.     Jnne.     July.     Aug. 


5.50  I  17 
5.50  ll  18 
6.50  I  19 
6.10^1  20 
7.60  ,j  21 
6.75  I  22 
6.40  -i  23 
6.85  ,  24 
6.10  i'  25 
6.10  I  26 
6.10  27 
6.30  ll  28 
6. 10  I  29 
6.00  I  80 
6.90  1;  81 
7.00  , 


16.35  I 
13.80  I 
12.90 
12.25  ' 
11.00  ' 
11.45  I 
11.15 
11.80 
10.45  I 
10.15  I 
9.60  I 
8.50  ' 
7.95  I 
7.W)  I 


"I 


7.80  j 

6.90 

7.20  . 

6.70 

7.10 

6.30 

6.40 

6.10 

6.20  ' 

6.10 

6.00  ! 

5.90 

6.W  '. 

5.90    . 

6.(»)  '. 

«.40    . 

6.50    . 

6.00  '. 

5.m 

5.70  L 

5.50  L 
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MERAMEC  RIVER  NEAR  EUREKA,   MO. 

This  station  was  established  August  26,  1903,  by  F.  W.  Hanna.  It. 
is  located  at  the  highway  bridge  on  the  road  between  Crescent,  Mo., 
and  Eureka,  Mo.,  about  1^  miles  from  Eureka,  2  miles  below  the 
mouth  of  Big  River,  and  2  miles  above  the  'Frisco  Railroad  bridge. 
The  standard  boxed  chain  gage  is  attached  to  the  floor  of  the  bridge. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
42.46  feet.  The  gage  is  read  once  each  day  by  Rhoda  Hilderbran. 
Discharge  measurements  are  made  from  the  bridge  to  which  the  gage 
is  attached.  This  is  a  two-span  Pratt  truss  highway  bridge,  with  a 
length  between  abutments  of  450  feet.  The  initial  point  for  sound- 
ings is  the  inner  face  of  the  right  abutment,  on  the  upstream  side. 
The  channel  is  straight  for  about  250  feet  above  and  1,000  feet  below 
the  station.  The  current  is  never  sluggish.  The  right  bank  is  high 
and  rocky  and  not  subject  to  overflow.  It  is  wooded  above  the  high- 
water  line.  The  left  bank  is  somewhat  lower  and  is  composed  of  allu- 
vial soil,  and  it  also  is  wooded  above  the  high- water  line.  The  bed  of 
the  stream  is  composed  of  coarae  gravel  and  stones.  There  is  but 
one  channel,  broken  by  the  center  pier  of  the  bridge.  Bench  mark 
No.  1  is  a  notch  cut  into  the  high  rock  cliff  just  below  the  bridge. 
It  is  marked  by  a  painted  cross  and  the  letters  "U.  S.  G.  S."  Its 
elevation  is  38.26  feet  above  gage  datum.  Bench  mark:  No.  2  is  a  red 
mark  on  the  top  of  the  downstream  guard  rail,  just  above  the  gage 
box.  Its  elevation  is  42.56  feet  above  gage  datum.  Bench  mark 
No.  3  is  a  painted  cross,  surrounded  by  the  letters  "U.  S.  G.  S.,"  on 
the  lower  wing  of  the  left  abutment.  Its  elevation  is  36.29  feet  above 
gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  nieasurementa  of  Meramec  River  near  Eureka j  Mo. ,  in  1903, 


Date. 

Hydrographer. 

heS^t. 

Feet, 
3.00 
3.90 
3.40 
2.80 
3.35 

DiacfaarK^ 

August  26 

F.  W.  ] 

do 

do 

do 

Sanna 

Sertmd-ftt  t. 
679 

September  21 

1,294 

October  19 

November  30 

1J>01 
.>72 

December  31 

do 

92r» 

UOYT/ 
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Metui  daily  gage  height^  in  feet,  of  Meramee  River  near  Eureka^  Mo,,  for  liKfS, 


Day. 


Aixg.  Sept. '  Oct 


1 

3 

4 

5 

6 

S 

9 

10 

11 

If 

13 ! 

14 ' 

i> : 

16 


a  10 
aoo 

2.90 
2.80 
2.«) 
'  2.70 
'  2.70 
2.70 


2.80 
2.80 
2.80 
2.80 
2.80 
5.80 
a90 
4.60 


Nov. 

Dec. 

2.90 

2.80 

2.90 

2.70 

2.90 

2.70 

3.00 

2.70 

3.20 

2.70 

Day. 


3.10; 

aoo 
aoo 


I  Aug.  Sept. 


a  50 

8.30 

aoo 

aoo 

7.50 

aoo 

a  10 

5.50 

2.90 

aw 

4.80 

2.90 

4.30 

4.30 

2.80 

a80 

4.10 

2.90 

a90 

a  80 

2.90 

5.30 

a  70 

2.90 

2.00 
2.60 

2.ao 

2.50 
2.50 
2.50 
2.60 
2.60 
2.60 
2.60 
2.70 


17. 
18. 
19. 

'  21. 
I  22. 

23. 
'  24. 
i  25. 

26. 

27. 

28. 


30.. 
31.. 


.!  aoo 

.    2.90 

.  a7o 

.1  a7o 
}  a6o 
.  aso 

I 


5.40 
;  4.80 
6.60 
4.40 
4.00 
'  a70 
a  40 

a  30 

I  aso 

a  10 

aoo 

j  2.90 
'  2.90 
I  2.90 

I 


Oct. 


a  60 
aso 
a  40 
a  80 
a2o 
aso 
a  10 
a  10 
aoo 
aoo 
aoo 

2.90 
2.90 
2.90 
2.90 


Nov.  Dec 


2.80 
2.80  ' 
2.90 
2.90 
2.80  I 
2.80  , 
2.80 
2.80  I 
2.80  I 
2.70  I 
2.70  I 
2.70 
2.80  ' 
2.80  I 


2.50 
2.80 
2.60 
2.75 
2.90 
2.80 
2.70 
2.70 
2.70 
2.60 

aoo 
a  60 
a  40 
aoo 
a  20 


Rating  table  for  Meramee  River  near  Eureka,  Mo.,frofn  Augunt  JfJ  to  December 

SI,  1903. 


h^t. 

Discharge.  ' 

he^t. 
Feet. 

Discharge. 

hei^t. 

DiiKjharge. 

Second-feet. 

Oa^e 

height. 

1 

,  Discharge. 

Ftet. 

Second-feet. 

Second-feet. 

Feet. 

Feet. 

.  Second-feet. \ 

2.5 

377 

3.8 

1,228 

5.1 

2,103 

6.8 

3,283 

2.6 

443 

3.9 

1,294 

5.2 

2,171 

7.0 

3,425 

2.7 

507 

4.0 

1,361 

5.3 

2,239 

7.2 

3,567 

2.8 

572     i 

4.1 

1,428 

,       5.4 

2,308 

7.4 

3,709    1 

2.9 

637 

4.2 

1,495 

5.5 

2,377 

7.6 

3,8.53     , 

3.0 

702 

4.3 

1,562 

5.6 

2,446 

7.8 

1       3,997 

3.1 

767 

4.4 

1,629 

5.7 

2,515 

8.0 

4,141 

3.2 

832 

4.5 

1,696 

5.8 

2,584 

8.2 

,      4,286     j 

3.3 

898 

4.6 

1,763 

1      5.9 

2,653 

8.4 

4,432 

3.4 

964 

4.7 

1,831 

1      6.0 

2,722 

8.6 

1      4, 578 

3.5 

1,030 

4.8 

1,899 

1      6.2 

2,862 

8.8 

1      4,724 

3.6 

1,096    1 

4.9 

1,967 

6.4 

3,002     1 

9.0 

4,872 

3.7 

1J62 

5.0 

2,035 

6.6 

1 

3,142     ' 

1 

1 
1 

IRR 
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Estimated  monthly  discharge  of  Meram^c  River  near  Eureka,  Mo. ,  for  If^U. 


Month. 


August  26-31 
September  .  _ 

October 

November  _. 
December . . . 


MERAMEC   RIVER   (DRY   FORK)  NEAR  ST.  JAMES,  MO. 

This  station  was  established  March  28,  1903,  by  I.  W.  McConnell, 
and  was  discontinued  May  31,  inasmuch  as  the  gage  was  washed  out 
and  the  flow  of  the  stream  at  ordinary  stages  was  less  than  50  second- 
feet.  As  it  has  no  power  possibilities  and  as  the  discharge  is  meas- 
ured at  Eureka  station,  it  was  considered  best  to  discontinue  the 
observations  at  this  point. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Meramec  River  (Dry  Fork)  near  St.  James,  Mo.,  in 

1903. 


Date. 


April  25 . 
May  25. . 


Hydrogrrapher. 


I.  W.  McConnell 
F.  W.  Hanna .... 


Gace 
leignt. 


heigl 


Feet, 
1.40 
1.30 


Diflcharfco. 


Secfttul-frr-t. 
48 


Mean  daily  gage  height,  in  feet,  of  Meramec  River  (Dry  Fork)  near  St.  Jartu^s. 

Mo.,  for  1903. 


Day. 


Apr.   May.  Jane. 


1 :  1.40 

2 '  1.30 

3  '  1.40 

4 1.50 

5 1.40 

6 1.30 

7 1.30 

8 1.80 

9 1.50 

10 1  1.70 

11 1.70 


1.20 
1.20 

i.ao 
i.:« 

1.20 
1.80 
l.fiO 
l.flO 
1.30 
1.20 
1.20 


Day. 


Apr.  May. 'June. 


I 


Day. 


Apr.  May.  June 


12 

13 

I  14 

!  15 

16 

17 

18 

j  19 

I  20 

21 

22 


1.00 
7.00 
5.00 
3.00 
1.90 
1.60 
1.40 
1.70 
2.40 
1.90 
1.60 


1.30  I 

1.30 

l.HO 

1.50 

1.30 

5.00 

3.40 

2.00 

l.TO 

1.60 

1.70 


:  23 

1.50 

1.60 

34 

1.40 

1.60 

25 

1.40 

1.30 

28 

1.30 

27 

1.30 

5.00 

28 

1.30 

3.40 

29 

1  1.30 

30.. 

1  1.30 

31 

1 

i.eo 

1.60 
1,60 
1.80 
1.40 
1.30 
2.10 
1.80 
10.00 
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ARKAN8A8  RIVER  DRAINACJE  BA8IN. 

Arkansas  River  rises  iu  the  central  part  of  Colorado,  flows  south 
for  about  70  miles,  then  east  for  50  miles,  increased  by  many  small 
mountain  streams.  At  Canyon,  Colo.,  it  emerges  from  tlie  Rocky 
Mountain  front  and  takes  a  general  easterly  direction  across  the  great 
plains  of  Colorado,  where  most  of  the  water  is  divertcHl  for  irrigation. 
It  flows  east  across  Kansas  to  the  center  of  the  State,  thence  south- 
east through  Indian  Territory  and  Arkansas  into  Mississippi  River 
about  25  miles  north  of  Greenville,  Miss.  Throughout  the  mountain- 
ous area  above  Canyon  the  discharge  increases,  but  as  soon  as  the  river 
emerges  onto  the  Great  Plains  the  water  is  gradually  diverte<l  by  lines 
of  canals,  so  that  by  the  time  the  Kansas  line  is  reached  the  river  is 
usually  dry  during  the  summer.  Among  its  tributaries,  Neosho 
(called  the  Grand  in  Indian  Territory)  and  Verdigris  rivers  drain 
southeastern  Kansas  and  flow  south  in  nearly  parallel  courses,  joining 
the  Arkansas  about  3  miles  ai)art,  west  of  Talequab,  Ind.  T.  Walnut 
River  is  a  small  tributary  from  the  north,  flowing  into  the  Arkansas 
at  Arkansas  City,  Kans.  The  North  Fork  of  Canadian  River  rises  in 
the  northeastern  part  of  New  Mexico  and  flows  east  through  Oklahoma 
and  Indian  Territory  into  Canadian  River  about  40  miles  above  its 
mouth.  The  following  is  a  list  of  the  stations  in  the  Arkansas  River 
drainage  basin : 

Canadian  Biver  (North  Fork)  near  Elreno,  Okla. 

Canadian  River  (North  Fork)  near  Woodward,  Okla. 

Cimarron  River  near  Waynoka,  Okla. 

Cimarron  River  near  Arkalon,  Eans. 

Mora  River  at  Weber,  N.  Mex. 

Mora  River  at  La  Cneva,  N.  Mez. 

Sapello  River  at  Lob  Alamos,  N.  Mex. 

Sapello  River  at  Sajiello,  N.  Mex. 

Mill  tailrace  at  Sai>ello,  N.  Mex. 

Mannelitoe  River  at  Sapello,  N.  Mex. 

Gallinas  River  at  Hot  Springs,  near  Las  Vegas,  N.  Mex. 

Neosho  River  near  lola,  Kans. 

Grand  River  near  Fort  Gibson,  Ind.  T. 

Verdigris  River  near  Liberty,  Kans. 

Verdigris  River  near  Catoosa,  Ind.  T. 

Walnnt  River  near  Arkansas  City,  Kans. 

Arkansas  River  near  Arkansas  City,  Kaais, 

Arkansas  River  at  Hntchinson,  Kans. 

Arkansas  River  at  Dodge,  Kans. 

Arkansas  River  near  Syracuse,  Kans. 

Arkansas  River  near  Coolidge,  Kans. 

Arkansas  River  near  Granada,  Colo. 

Arkansas  River  near  Prowers,  Colo. 

Arkansas  River  at  La  Jnnta,  Colo. 

Arkansas  River  near  Rocky  Ford,  Colo. 

Arkapaas  River  near  Nepesta,  Colo. 
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Oxford  Farmers'  canal  near  Nepesta,  Colo. 
Arkansas  River  at  Pueblo,  Colo. 
Arkansas  River  near  Canyon,  Colo. 
Arkansas  River  at  Salida,  Colo. 

CANADIAN  RIVER  (NORTH  FORK)  NEAR  ELRENO,  OKLA. 

This  Station  was  established  October  27,  1902,  by  W.  G.  Russell 
and  is  located  at  the  highway  bridge,  2  miles  north  of  Elreno,  Okla. 
The  gage  is  of  the  usual  wire  type,  with  a  scaleboard  graduated  to 
feet  and  tenths  and  nailed  to  the  railing  of  the  bridge.  The  distance 
from  the  end  of  the  weight  to  the  marker  is  17.06  feet.  The  bench 
mark  is  the  top  of  a  steel  cylinder  on  the  north  side  of  the  bridge. 
Its  elevation  is  11.3  feet  above  the  zero  of  the  gage.  The  initial  point 
for  soundings  is  on  the  right  bank.  The  channel  both  above  and 
below  the  station  is  straight  for  about  200  feet  and  has  a  width  of  30 
feet.  The  right  bank  is  high,  and  the  left  bank  is  low.  Both  banks 
are  liable  to  overflow.  The  bed  of  the  stream  is  sandy  and  somewhat 
shifting.  The  observer  is  Kenneth  A.  Killion,  who  reads  the  gage 
once  daily.  The  gage  was  destroyed  July  6,  1903,  but  was  reestab- 
lished July  10. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Discharge  measurements  of  North  Fork  of  Canadian  River  at  Elreno,  Okla.,  in 

100,L 


Date. 


Angnst  ll-_. 

August  26 

Sei)teml)er  20 
October  20    . . 
November  24 . 
December  20  _ 


Hydrographor. 


L.M.Holt 

A.  C.  Redman. 
Ferd.  Bonstedt 
E.  R.  Kerby. . . 

do 

do 


heigYt. 

DischarpTo. 

Feet. 

Sec(md-/eet. 

1.60 

13.0 

1.90 

26.0 

1.30 

2 

1.30 

.  2 

1.40 

3.0 

1.60 

20.0 

Me  n  daily  gage  height,  in  feet,  of  North  Fork  of  Canailian  River  at  Elrenn, 

Okla.,  for  1903. 


Day. 


Jan. 


1       

««0 

2 

?,  fiO 

3 

2.70 

4 

5 

3.  ST) 
2.90 

6 

2.90 

7 

2.90 

Fob. 

Mar. 

2.90     3.50 

2.90 

3.40 

2.90 

3.30 

2.90  '  3.20  j 

2.90 

3.10 

2.80 

3.30 

2.80 

3.30 

Apr.  May.  June.  July. 


3.60  I  3.00 
3.a0  j  3.00  j 
3.50     3.30  I 
3.50  I  3.30 
3.50    3.20 


3.40 
3.40 


3.60 
4.40 


5.40 
5.00 
4.70 
4.50 
4.40 
4.20 
4.10 


3.50 
3.30 
3.10 
3.10 
3.10 
(«) 


Aug. 
1.80 


Sept. 

1.60 
1.60 
1.50 
1.40 
1.40 
1.40 
I  1.40 


Oct.  iNoT. 

I 


1.40  I  1.50 

1.40  I  1.50 

1.40  I  1.50 

1.40  1.50 

1.30  '  1.50 

1.30  1.60 

1.30  .  1.40 


Der. 


i.a) 

1.3I» 
1.3U 
1.40 
1.30 
1.30 
1.30 


oGago  destroyed. 


BOTT.J 
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Mean  daily  gage  height,  in  feet,  of  North  Fork  of  Canadian  Jiiver,  etc, — Continued. 


^7. 

Jan. 

Feb.   Mar.  j  Apr. 

1           1 
May.  June.!  July. 

Aug. 

Sept.  1  Oct. 

1 

Nov. 

iKxr. 

8 

2.90 
2.1X) 
3.00 
2.90 

2.80    5.20    3.30 
2.80  '  4.30     3.30 

4.90 
T.30 

4.30 
4.10 
4.00 
4.00 

1.40  '  1.30 

1.30 
1.30 
1.30 
1.30 

1.30 

9 

1.30 
1.40 
1.40 

.70 
.50 
..'lO 

1.30 

10 

2.80     4.10 
2.80     4.20 

3. 40     5. 7(» 

1.30 

11 

8.30 

5.40 

2.50 

1.00 

1.50 

1* 

2.  SO 
2.  TO 

2.80     4.40 
2.90     4.40 

a  20 
a  20 

5.40 
5.  SO 

4.00 
4.30 

2.50 
2.40 

1.50 
l.SO 

1.40 

.50 

1.30 
1.30 

1.50 

13. 

1.40  ,  1.40 

1.50 

U 

2.80 

8.00     4.50 

a2o 

6.10 

4.00     2.40 

2.30 

l.i30  '  1.4<l 

1.30 

1.50 

K 

2.70 

3,00     4.4(» 

a  10 

4.8t) 

a  90     2.30 

1.90 

l.SO     1.4<) 

1.30 

1.50 

W 

2.80 

3.00 

4.20 

a  10 

4.90 

aHO  ,  2.20  1  1.00 

1.50  1  1.40 

i.:«) 

1.00 

i: 

2.80 

2.90 

4.10 

a  10 

4.  HO 

a  HO 

2.10    i.ri) 

1.40     1.40 

i.ai 

i.a) 

IH 

2.80 

3.0f> 

4.00 

aoo 

4.60 

a  70 

2.10  1  2.90 

1.40  j  1.30 

i.:« 

1.00 

» 

2.80 

2.90 

4.30 

aoo 

5.00 

a  70 

2.10  ■  2.00 

l.»»     l.»l 

1.30 

1.00 

so 

2.80 
2.90 

2.90 
2.90 

4.10     3  00 

4.«» 
4.00 

3.70  ]  3.10  !  2.50 

1.30  1  1.30 
l.a)  '  1.30 

1.4) 
1.30 

1.60 

21 

4.20 

aoo 

aoo  ,  2.00 

2.40 

1.00 

22 

aoo 

2.m 

4.20 

aoo 

5.00 

a  40 

2.00 

2.30 

1.3[) 

!.!» 

1.30 

1.00 

a 

2.90 

2.80 

a  80 

aoo 

5.10 

a  30 

1.90 

2.20 

1.31) 

1.30 

1.40 

l.TO 

24 

2.90 
2.90 
2.90 

aoo 

2.90 
3.00 

aoo 
aoo 

a70 

a  TO 
aeo 
a  80 

2,90 
2.90 
2.90 
2.80 

8.90 
0.70 
6.90 
6.20 

a  30 
a  30 
a  30 
a  20 

1.90 
1.90 
1.80 
1.80 

2.(K) 
1.90 
l.HO 
1.80 

1.40 
1.30 
1,10 
1.40 

i.:«) 

1.31) 

i.a) 
i.;« 

1.40 
1.40 
1.30 
1.30 

1.70 

25 

1.70 

SB 

1.90 

27 

1.90 

a* 

2.90 

aft) 

a  50 

2.80 

9.30 

a  TO 

1.80 

1.80 

1.40 

1.30 

1.30 

1.90 

» 

2.90 



a  50 

2.90 

8.10 

a  TO 

1.80 

1.70 

1.40 

i.a) 

1.3[) 

1.90 

ao 

2.90 

aso 

2.90 

6.50 

aso 

1.80 

1.70 

1.40 

1.30 

1.30 

1.90 

31 

2.90 

aso  i 

_    1 

6.00 



1.80 

1.60 

1.60 

1.90 

CANADIAN  BIVER   (NORTH  FORK)    NEAR  WOODWARD,  OKLA. 

This  station  was  established  September  13,  1903,  by  W.  G.  Russell. 
It  is  located  7  miles  east  of  Woodward,  at  the  railroad  bridge.  The 
gage  is  painted  on  the  west  face  of  the  second  pier  from  the  west  end 
of  the  bridge.  It  reads  from  zero  to  7  feet.  The  observer  is  John  E. 
Watkins,  the  section  foreman.  Discharge  measurements  are  made 
from  the  six-span  railroad  bridge,  which  has  a  total  length  between 
abutments  of  360  feet.  The  initial  point  for  soundings  is  the  west  end 
of  the  bridge.  The  channel  is  straight  for  200  feet  above  and  below 
the  station.  The  right  bank  is  high  and  not  liable  to  overflow.  The 
left  bank  is  low  and  liable  to  overflow,  with  scattering  trees  along  the 
bank.  The  bed  of  the  stream  is  sandy  and  shifting.  There  is  one 
channel,  broken  by  two  piers  at  low  water  and  five  piers  at  high  water. 
The  bench  mark  is  the  bottom  of  the  coping  stone  of  the  pier  at  the 
top  of  the  ga^e.     Its  elevation  is  7  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Kussell,  district  hydrographer. 
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Mean  daily  gage  height^  in  feet,  of  North  Fork  of  Canadian  River  near  Woodward, 

Okla.,  for  1903, 


10. 

11. 


Day. 


Oct. 


Nov. 

Dec. 

2.30 

2.40 

2.40 

2.40  1 

2.40 

2.40  ' 

2.(Jf> 

2.40 

2.70 

2.80 

S.flO 

2.0) 

2.eo 

2.  CO 

2.40 

2.40 

2.40 

2.50 

2.30 

2.00 

2.30 

2.50 

Day. 


14 

15 

16 

17 

18 

19 

20 

21 

22 


Oct. 


1.20 
1.20 
1.10 

i.ao 

1.90 


Nor. 


2.30 
2.20 
2.20 
2.10 
2.20 
2.10 
2.10 
2.20 
2.20 
2.40 
2.40 


Dec. 


2.40 
2.50 
2.60 
2.40 
2.50 
2.50 
2.60 
2.40 
2.20 
2.::)0 
2.60 


Day. 


1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
I  1.90 
'l.90 
2.00 


Oct.   Nov.    E>«5c. 


t 


2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

2.ao 

2.30 


2.3C» 

2.  .VI 
2. 50 
2.5f» 
2.WI 
2.50 
2.W) 
2..V 
2.6(0 


CIMARRON   RIVER  NEAR  WAYNOKA,  OKLA. 

This  station  was  established  September  11,  1903,  by  W.  G.  Russell. 
It  is  locat-ed  at  the  railway  bridge  2|  miles  southwest  of  Waynoka. 
The  gage  is  a  1  by  4  inch  pine  board  12  feet  long,  spiked  to  the  east 
side  of  tlie  eighth  pile  bent  from  the  east  end  of  the  bridge.  The 
observer  is  M.  J.  Sunden,  the  section  foreman.  Discharge  measure- 
ments are  made  from  the  railway  bridge,  which  is  supported  on  piles 
and  has  a  total  span  of  2,158  feet.  The  initial  i)oint  for  soundings  is 
the  east  end  of  the  bridge.  The  channel  is  straight  for  1,000  feet 
above  and  below  the  station.  Both  banks  are  liable  to  overflow  at 
very  high  water.  At  low  water  there  are  several  channels.  At  high 
water  there  is  one  channel,  broken  by  the  bridge  supports.  The 
bench  mark  is  the  top  of  the  cap  of  the  bench  to  which  the  gage  is 
spiked.     Its  elevation  is  10. 93  feet  above  the  zero  of  the  gage. 

The  observations  at  this- station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Mt'an  daily  gage  height,  in  feet,  of  Ciniarron  River  near  Waynolxa,  Okla,,for  I!MKi, 


Day.    j  Oct. 

Nov. 

0.50 

.40 

.30 

1.50 

1.40 

1.30 

1.00 

1.00 

1.00 

.90 

.80 

Dec. 

0.30  1 
.30! 
.20' 
.20 
.20  1 

.30 
.30 

.:» 

.30 

.;« 

1 

Day.    j  Oct. 

Nov. 

Dec.  1    Day. 

(Vt. 

Nov. 
0.20 

Dec. 

1 1 

1 
12 1 

0.60 
.40 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 

0.30   23 

30  1  91 

1  20 

2 

1 

13 

20  1  at 

3 

14 1  .... 

.30 
.30 

25  

.20   l.rti 

4 

16 ' 

26 



.30   1.(1) 

5 

16 ' 

.30   27 

..30 
.30 
.30 
.30 

l.U> 

6 ' 

17 

18 ' 

.30 
.30 
.30 
.30 
.50 
1.00  j 

28 

29 

30 

l.(« 

..NO 

8 

19 

.Nl 

9   .   .  .J   .- 

20 

m 

1.00 

.80 

10 

21 ' 

11 

22 

1 

1 

HOYT.l 


ARKANSAS    RIVER   DRAINAGE   BASIN. 
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CIMARRON   RIVER  NEAR  ARKALON,    KAN8. 

This  station  was  established  August  15, 1903,  by  W.  G.  Russell.  It 
is  located  about  a  half  mile  north  of  Arkalon,  Kans.,  at  the  bridge 
of  the  Chicago,  Rock  Island  and  Pacific  Railway.  The  gage  is  a 
1  by  4  inch  pine  timber,  12  feet  long,  graduated  to  feet  and  tenths 
and  spiked  to  a  pile  bent  on  the  downstream  side  of  the  bridge.  This 
is  the  fifth  bent  from  the  south  end  of  the  bridge.  The  gage  is  read 
on<*e  each  day  by  Elwin  Singer.  Discharge  me^iHurements  are  made 
fmm  the  bridge,  but  can  be  made  at  low  water  by  wading.  The  ini- 
tial point  for  soundings  is  at  the  south  end  of  the  bridge,  or  the  right 
bank  of  the  river.  The  channel  is  straight  for  about  100  feet  above 
and  below^  the  station.  The  stream  is  sluggish  at  low  water,  but  will 
probably  have  a  good  current  when  high.  Both  banks  are  low  and 
liable  to  overflow.  The  railroad  erabiuikment  is  high  at  each  end  of 
the  bridge,  forcing  the  water  to  pass  beneath  the  bridge  at  all  stages. 
There  is  but  one  channel,  which  is  shallow  except  at  high  water.  The 
bridge  rests  upon  piles,  and  drift  may  at  times  affect  the  measure- 
ments. The  bridge  is  245  feet  long  and  15  feet  above  the  bed  of  the 
stream.     No  bench  mark  has  been  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  W.  G.  Russell 
in  1903: 

Angnst  15:  Gage  height.  1  foot;  discharge,  51  second-feet. 
Mean  daily  gage  height  ^  in  feet,  of  Cimarron  River  near  Arkalon ,  Kans.  y  for  1903, 


Day. 

Aug. 

Sept. 

0.80 
.80 
.80 
.80 
.80 
.80 

Oct. 

0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

.«. 

Kov. 

Dec.  1             Day. 

Aug. 

Sept. 

.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

Oct. 

Nov. 

Dec. 

1     .            

0.80 
.80 
.80 

.80 
.80 
.80 

0.80  .    17 

.80  1  18 

.80  |l  19 

.80  1  20 

.80  '   21 

.80  '  22 

.80     23 

1.30 

1.20 

1.10 

1.30 

1.20 

1.20 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.«) 
.80 

.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

.90 

2 

.80 

3...^ 

.80 

4. 

5 

6 1 

.90 
.90 

.80 

.80 
.80 
.80 
.80 

.80 

j*                   

.80 

80      24 

.80 

9 

.80       .80      25 

.80  1    .80      28 

.80,    .80      27 

.80  !     -80   ,  28 

.80 

]()                                

.W 

li 

.80 
.?0 

.80 

13 

.80 

\\ 

.80 
.8t) 
.80 
.80 

.80 
.80 
.80 
.80 

II 
.80     29 

.80 

14 

1.00  1   30 

.80 

ir) 

1.00 
1.00 

.90   ;  31 

.80 

m    

.90  11 

MORA  RIVER  AT  WEBER,   N.    MEX. 

This  station  was  established  August  21, 1903,  by  M.  C.  Ilinderlider- 
It  is  located  at  the  highway  bridge  150  feet  north  of  the  post-office  at 
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Weber,  N.  Mex.,  and  is  about  15  miles  west  of  Watrous,  N.  Mex.  The 
gage  is  a  vertical  2  by  6  inch  timber  14  feet  long,  fastened  to  the 
upstream  end  of  the  south  abutment  of  the  wagon  bridge.  The  zero 
of  the  gage  rests  on  the  bed  of  the  river.  It  is  read  twice  each  day 
by  Mrs.  Emily  Biernbaum,  the  postmistress  at  Weber.  Discharge 
measurements  are  made  during  the  greater  part  of  the  year  by  wading 
below  the  bridge.  At  high  water  they  are  made  from  the  highway 
bridge,  which  consists  of  a  single  span  of  32  feet.  The  initial  point 
for  soundings  is  the  edge  of  the  left  abutment.  The  channel  is 
straight  for  20  feet  above  and  for  75  feet  below  the  bridge.  Both 
banks  are  of  gravel  and  overflow  only  at  high  stages.  The  bed  of  the 
stream  is  composed  of  bowlders  and  mud,  overlying  shale  or  stone^ 
with  a  sand  bar  near  the  right  bank  just  below  the  bridge  during  low 
water.  A  few  feet  below  the  bridge  the  channel  is  filled  across  with 
riprap,  is  shifting,  and  free  from  vegetation.  Bench  mark  No.  1  is  a 
20-penny  nail  driven  horizontally  into  the  northwest  face  of  a  larg**^ 
Cottonwood  tree  75  feet  southeast  of  the  gage.  A  spike  is  driven  on 
each  side  of  the  bench  mark.  The  elevation  of  the  bench  mark  is 
12.915  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a 
20-penny  nail  driven  vertically  into  the  top  side  of  the  east  end  of  tlie 
cap  timber  of  the  north  abutment  of  the  bridge.  Its  elevation  is 
10.155  feet  above  the  zero  of  the  gage. 


Discharge  measurements  of  Mora  River  at  Weber ^  N.  Mex:,  in  1903. 

• 

Date. 

Hydographer. 

Gage 
height. 

Discharge. 

August  21 

M.C.  Hinderlider. 

Feet. 
2.40 
2.40 

Second'/eet. 
12 

Do 

do 

13 

Mean  daily  gage  height,  in  feet,  of  Mora  JRii^er  at  Weber,  N,  Mex.,  for  19(j^. 


6. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


Aug. 


Sept. 

Oct. 

2.10 

2.a5 

2.00 

2.35 

2.10 

2.35 

1.75 

2.40 

1.50 

2.40 

2.15 

2.40 

2.15 

2.30 

2.00 

2.50 

2.10 

2.60 

2.05 

2.50 

2.00 

2.40 

1.96 

2.60 

2.00 

2.45 

2.00 

2.50 

2.00 

2.50 

2.15 

2.45 

Nov.  I  Dec.  I 


2.45 
2.50 
2.45 
2.85 
2.35 
2.30 
2.35 
2.40 
2.40 
2.50 
2.40 


2.25 
2.20 
2.90 
2.30 
2.35 
2.25 
2.20 
2.20 
2.20 
2.20 
2.80 
2.80 
2.30 
2.30 
2.30 
2.30 


ll;:: 

19., 
'  20. 
I  21.. 

22. 
I  23., 

24. 

25. 

26. 

27. 

28., 

29.. 

30.. 

31.. 


Day. 


Aug. 


I 


Sept 


2.15 
2.15 
2.20 
2.20 
2.25 
2.15 
2.10 
2.15 
2.25 
2.40 
2.30 
2.45 
2.25 
2.30 


Oct    Nor.  Dec. 


2.50 
2.45 
2.45 
2.45 
2.50 
2.45 
2.50 
2.50 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 


2.45 
2.45 
2.80 
2.40 
2.45 
2.30 
2.20 
2.25 
2.45 
2.20 
2.80 
2.30 
2.30 
2.20 


2.30 
2.25 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.45 

2.  a) 

2.50 
2.50 
2.50 
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Discharge  measurements  of  Mora  Riv,  r  at  Im  Cuei\i^  X,  yfejc.,  in  IfhfJ. 
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Date. 

1 

1 M  ft 

Oct. 

1.08 
1.20 
1. 15 
1.15 
1.13 
1.00 
1.13 
1.13 
1.15 

Hydrofp 

rapher. 
der    ..     .. 

1 

1 

Qage 
height. 

Discharge. 

Aii^nst  So. 
Aii^st26.. 

Ai 

height. 

M.  C.  Hinderli 
..   .do  

et,  of  Mora  Hi 

O.HO 
1.20 

Senmd'/eet. 

3 
12 

Mean  daily 

ver  at  I  At  < 
Day. 

Utera 
Aug. 

.V.  Mejr, 

for  V.HhK 

1.. 

Day. 

... 

Sept. 

0.80 
.80 
.80 

Nov.  Dw. ! 

1.15  '  1.20  ' 
.75     1.15 

17.. 
18 

Sept.  (>ct.   Nov. 

0.90  j 1.16 

.90   '  1.10 

.90' '  1.10 

1.28   1 

Der. 

i.ao 
i.ao 

3. 

1 

.75       .H5      19.. 
1.15  1  1.20  j   20.. 
1.15     1.00      21-. 

.70    1.  a)     » 

1.15 

4 

.83 
.83 
1.20 

1.20 

5 

.88    

.80 

6 

.8»  1 

.86 

.98 
.90 

1.15  1  1.30 
1.15  !  1.25  ' 
1.10  1 1.» 
.80     1.30  1 
1.20 

23.. 
24. 
25.. 
28.. 

1 
.90   

8.. 

... 

1.00     1.10 
1.16     1.10 
1.18  '    .80 

<» 

..       .90 

1 

1          i 

10 

1 

11..;;;:::;:;:::::;'::::;;::::  ::;: 

27.. 

28 

0.80 
.80 

'  1.05 
.80 

1.20     1.16     1.20    

12 1 

.80,  1.85  1 
1.10     1.20* 

.80     1.25 

1.15  ' 1 

1.10     1.20 

.80     1.10     1.80    

13 

: 

1.20 

29.. 
80.- 
31.- 

1.10  1    .75  ,    .80 

14    

.80 
.90 
.90 

1.15  '  1.20  1     .9t)  1 

15 

1.30 

1 

18 I-   -- 

1 

1 

SAPELLO  RIVER  AT  LOS  ALAMOS,  N.  MEX. 

This  station  was  established  August  22,  1903,  by  M.  C.  Hinderlider. 
It  is  located  at  a  ford  crossing  Sapello  River  at  a  point  due  north 
from  Los  Alamos  and  about  one-fourth  mile  distant.  The  gage  con- 
sists of  a  2  by  6  ipch  timber,  1(5  feet  long,  placed  in  an  inclined  posi- 
tion on  the  right  bank  of  the  river  at  the  ford.  It  is  graduated  to 
read  directly  to  vertical  tenths  of  feet  from  0.5  foot  to  7.5  feet.  There 
is  no  bridge  and  no  other  means  of  making  high-water  measurements. 
All  measurements  are  made  by  wading.  The  initial  point  for  sound- 
ings is  the  right  bank.  The  channel  is  straight  for  200  feet  above 
and  below  the  station.  The  current  is  moderate  at  ordinary  stages 
and  rapid  at  flood  stages.  The  right  bank  is  high  and  steep  and  does 
not  overflow  at  the  gage.  The  left  bank  is  a  low  sand  and  gravel  bar 
extending  for  about  100  feet  and  then  rising  to  above  high-water 
mark.  The  bed  of  the  stream  is  composed  of  small  cobblestones, 
gravel,  and  sand,  and  is  apparently  permanent.  The  cross  section  is 
regular,  and  there  is  one  channel  at  all  stages.     The  bench  mark  is  a 
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20-penny  spike  driven  horizontally  into  the  northwest  face  of  a  10-inch 
willow  tree  about  3^  feet  above  the  ground.  The  tree  is  about  100  f  eot 
southeast  of  the  gage,  and  there  is  a  spike  driven  on  each  side  of  the 
l)ench  mark.  The  elevation  of  the  bench  mark  is  17.742  feet  abov<* 
the  zero  of  the  gage.     The  gage  is  read  twice  each  day  by  W.  B.  Ilo^in. 

A  cable  was  placed  across  this  stream  about  500  feet  above  the  prapr** 
rod,  equipped  with  car  and  tag  wire,  in  March,  1904,  from  whi<*h 
gagings  at  high  stages  are  made. 

This  station  was  established  for  the  purpose  of  determining  the 
available  amount  of  water  for  prospective  diversion  into  the  Saii- 
guyjuella  basin  for  storage.  This  basin  lies  about  G  miles  northwest 
of  Las  Vegas. 

The  following  discharge  measurement  was  made  by  M.  C.  Hinder- 
liderinl903: 

Angnst  22:  G&ge  height,  1.80  feet;  discharge,  7  second-feet. 

Mean  daily  gage  height^  in  feet^  of  Sapello  River  at  Los  Alamos,  N.  Mex.,  for  Ut^f.l. 


Day. 


Aug.  Sept. 


1 1 

2   .          '  

3 

4 

5 1 

6   '  .. 

7 ' 

8 ' 

9 

10 

u 

12 1 

13  -        .   1  .. 

14....;;. ;.;.' 

15 1 

18 ' 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Oct. 

Nov. 

Dec. 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

(«) 

1.00 

1.00 

(«) 

1.00 

1.00 

(°) 

1.00 

1.00 

(°) 

1.00 

1.00 

(«) 

1.00 

1.00 

(°) 

1.00 

1.00 

(«) 

1.00 

1.00 

(«) 

1.00 

1.00 

(«) 

1.00 

1.00 

(«) 

1.00 

1.00 

(«) 

1.00 

1.00 

(°) 

1.00 

1.00 

(«) 

Day. 


1  I 

Aug.  Sept.    Oct.   Nov.  I  IXht. 


I 


17 

18            1 

19 1 

20 1 

21 1 

22 

28 

1.30 

24 

1.30 

25  ... 

1.80 

26 

1.80 

27 

1.00 

28 

29 

1.00 
1.00 

30 

1.00 

31 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


(«) 
(«) 
(«) 
(«) 
(«> 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


C«») 


«Ice. 


SAPEl.LO   RIVER  AT  SAPELLO,  N.  MEX. 

This  station  was  established  August  12,  1903,  by  E.  G.  Marsh.  Tt 
is  located  about  one-half  mile  above  the  junction  of  Sapello  and  Man- 
uelitos  river.s,  and  is  about  12  miles  from  Las  Vegas,  N.  Mex.  Tho 
gage  is  an  inclined  1  ])y  8  inch  pine  board  10  feet  long,  bolted  to 
the  rock  and  braced  with  timbers.  It  is  read  once  each  day  by 
Horace  R.  Titlow.  Discharge  measurements  may  be  made  by  wading, 
but  at  high  stages  a  cable,  c^r,  tagged  wire,  and  stay  wire  will  l>e 
necessary.  The  initial  i)oint  for  soundings  is  a  cross  in  the  ledge  of 
rock  on  the  east  bank.     The  channel  is  winding  above  and  below  the 
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HtAiion,  and  will  overflow  both  banks  except  at  the  station.  The  1)ed 
of  the  stream  is  composed  of  gravel  above  and  l>elow  the  station.  At 
the  station  the  bed  is  an  outcrop  of  rock  covered  with  about  0  inches 
of  shifting  sand.  The  bench  mark  consints  of  two  arrows  and  the 
letters  B.  M.  cut  in  the  ledge  of  rock  on  the  east  bank  10  ft*et  down- 
stream from  the  gaging  section.  Its  elevation  is  12.57  feet  al>ove  the 
zero  of  the  gage. 
The  following  discharge  measurement  was  ma<le  by  K.  (t.  Marsh  in 


ilM>3: 


An^^nst  12:  Gage  height,  0.66  foot;  diHcharge,  2.2  8econd-feet. 


Mean  daily  gttge  fieight^  in  feet,  of  Snpello  River  at  Sapello,  X.  Mejc,,  for  JUOS, 


i>ay. 

A^. 

1.. 

3 

4 

5 _ 

Pi 

H ! 

y 

HI 

n -  - 

\f, 

0.70 
.70 
.70 
.70 
.80 

i:< 

U.. 

15 

16 

AiJjf .  8ept.|  Oct.   Nov.  ]  Dec.  j 


o.ao  ,  0.30  >  0.61)  I  u.ao  !l  ir 


Day, 


.eo 

.60 
.60 
.00 
.60 
.50 
.50 
.50 
.60 
.50 
.50 
.50 


.50 
.50 
.60 
.50 
.50 
.50 
.60 
..% 
.50 
.50 
.50 
.50 


.60  I    .60 
.60      .50 

.50  I    .60 


.50 
.50 
.60 
.50 
.50 
.50 
.60 
.50 
.60 
.50 
.50 
.50 
.60 
.60 
.60 


.60  I  18. 
.50      19. 

.50  I  ao. 

.60  ',  21. 
.60  22. 
.50  I  23. 
.50  \  24. 
.60  ,  25. 
.50  I  26. 
.50  l|  27. 
.50  I  28. 
.60   I  29.. 

.60  l'  ao. 

.60   '  31. 

.60  ll 


Au« 

Sept. 

(Vt. 

Nov. 

D«<. 

O.Ht) 

0.60 

0.50 

0.50 

0.60 

.70 

.50 

.50 

.50 

.60 

.70 

.50 

.60 

.50 

.00 

.70 

.50 

.50 

.50 

.60 

.70 

.60 

.60 

.50 

.60 

.70 

..50 

.60 

.60 

.60 

.70 

.50 

.60 

.50 

.60 

.60 

.60 

..50 

.50 

.60 

.60 

.60 

..50 

.50 

.60 

.60 

.60 

.50 

.60 

.60 

.60 

.60 

.50 

.60 

.60 

.60 

.60 

.50 

.50 

.60 

.60 

.60 

.50 

.50 

.00 

.00 

.60 

.60 

.50 

.60 

.60 

.60 

.50 

.60 

MILL  TAILRACE  AT  SAPELLO,  N.  MBX. 

A  gage  rod  was  placed  in  the  mill  tailrace  of  the  flouring  mill  at 
Sapello  for  the  puri)08e  of  determining  the  amount  of  water  passing 
through  the  mill  wheel.  This  water  is  diverted  by  two  ditches  from 
both  Sapello  and  Manuelitos  rivers  at  points  above  the  gage  rods 
in  those  streams,  and  reenters  Sapello  River  below  the  junction  of 
Sapello  and  Manuelitos  rivers.  At  low  stages  these  ditches  take  the 
entire  supply  in  the  two  rivers  before  the  wat-er  reaches  the  gage 
rods  in  the  same,  and  as  this  water  is  returned  to  the  river  below  the 
ffage  rods  through  the  mill  tailrace  it  was  necessary  to  place  a  gage 
in  the  mill  tailrace.  This  gage  consists  of  a  2  by  4  inch  by  5- 
foot  timber  graduated  to  vertical  feet  and  tenths  and  placed  in  the 
mill  tailrace  about  150  feet  below  the  mill.  The  amount  of  water 
passing  this  gage  added  to  the  amount  passing  the  gages  in  Sapello 
and  Manuelitos  rivers  gives  the  total  discharge  of  the  Sapello  proper. 
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Mean  daily  gage  fieight,  in  feet,  of  mill  tailrace  at  SapeUo,  N,  Mex.^  for  lint.}. 


Day. 


1. 

2. 
3. 
4. 
6. 

6. 
7  . 
8. 
9. 
10. 

Il- 
ia. 

13. 

14. 
15. 
16. 


Aug.  I  Sept. 


0.10 
.00 
.15 
.15 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 


Oct. 

0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.15 
.15 
.20 
.21) 
.20 
.20 

Nov. 

Dec. 

0.25 
.26 
.26 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.30 
.80 
.30 

Day. 

Aug. 

Sept. 

Oct. 

0.20 
.20 
.20 
.20 
.«) 
.20 
.80 
.30 
.20 
.20 
.20 
.80 
.80 
.80 
.80 

Nov. 

0.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 

i 

Dec. 

0.20 
.20 
.20 
.20 
.20 
.20 
.20 
.25 
.25 
.25 
.2r> 

.25 
.25 
.25 
.25 
.25 

17  . 

0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 

0..1I 

18 .  .. 

.:fi 

19 

.3) 

20 

.:«i 

21 

.">> 

22 

»> 

23  .   .     .1 

»> 

24 

0. 10 
.16 
.15 
.15 
.15 
.15 
.15 
.10 

.9) 

25 

.a» 

20 

.31 

27 

28 

29. 

30 

HS 

^ 

31 

ai 

MANUELITOS  RIVER  AT  SAPELLO,  N.  MEX. 

This  station  was  established  August  11,  1903,  by  E.  G.  Marsh. 
It  is  located  two-fifths  of  a  mile  above  the  junction  of  Sapello  ami 
Manuelitos  rivers  and  about  12  miles  from  Las  Vegas,  N.  Mex. 
There  is  a  riprap  wing  dam  500  feet  below  the  station.  The  gage  Is 
a  1  by  8  inch  pine  board  10  feet  long,  bolted  in  an  inclined  position 
to  the  rocky  bluff  on  the  left  bank,  and  is  graduated  to  read  to  verti- 
cal tenths  of  feet.  It  is  read  once  each  day  by  Horace  R.  Titlow. 
A  cable,  car,  and  tagged  wire  will  be  necessary  in  order  to  obtain 
measurements  at  high  water.  The  initial  point  for  soundings  is  a 
cross  cut  in  the  face  of  the  rock  5  feet  downstream  from  the  gage,  on 
the  east  bank.  The  channel  is  straight  for  100  feet  above  and  2«50 
feet  below  the  station.  At  flood  stages  the  current  is  very  swift  and 
there  is  but  one  channel.  At  very  low  water  there  are  several  small 
channels.  The  right  bank  is  low,  brush  lined,  and  overflows  at  hi?h 
water  until  it  reaches  a  second  higher  bank.  The  left  bank  is  a 
steep,  rocky  bluff,  and  does  not  overflow.  The  bed  of  the  stream  is 
composed  of  quicksand,  which  is  prevented  from  shifting  by  the  rip- 
rap dam  below.  The  bench  mark  consists  of  two  arrows  cut  in  the 
rocky  bluff  39  feet  downstream  from  the  gage.  Its  elevation  is  7.05 
feet  above  the  zero  x)f  the  gage. 
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Mean  daily  gage  height,  in  feet,  of  Manuelitos  River  at  Sapello^  N,  Mex,,for  ItHhi. 


4. 

a. 

I. 

8- 
9. 

10. 

11. 

12. 

13. 

14. 

-&. 


D*y- 


lAog.  Sept 


0.50 
.50 
.50 
.50 
.60 


0.40 
.40 

.40 

.ao 

.30 

.80 

i  •* 

.40 

I    .30 

I    .30 

!    .40 

I    .40 

.30 

.30 

.30 

.30 


Oct. 

Nov. 

0.30 

0.80 

.30 

.30 

.30 

.80 

.30 

.30 

.30 

.30 

.39 

.30 

.a) 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

0.30 
.30 
.8:) 
.30 
.30 
.30 
.30 
.30 
.80 
.30 
.30 
.30 
.30 
.30 
.30 
.30 


1 

17 

D»y. 

_          1 

.tfO 
.50 

>  18.. 

1  19.. 



.60  , 

'a> 

.60 

21. 

.50  1 

'w 

.50  1 

.50 

.40 
.40 
.40 

'  86 

jig? 

28 

.40 

,  29 

.40 

.  80 

.40 
.40 

'81           

11 

'Hept.  Oct.    Nov. 


.80 
.30 
.30 
.80 

.a) 

.30 
.30 

.40  j 

.a) 

.30  ' 

.a)  I 

.30  I 

.a) , 


.80 
.80 
.30 
.30 
.30 

.:» 
.a) 

.30 
.30 
.30 
.30 

.a) 

.30 
.30 


Dec. 

.80 
.80 
.30 
.80 
.30 
.30 
.80 
.30 
.30 
.30 
.30 
.30 
.80 
.30 
.30 


GALUNAS   RIVER  AT  HOT  SPRINGS,  NEAR  LAS  VEGAS,  N.  MEX. 

This  station  was  established  August  13,  1903,  by  E.  G,  Marsh.  ITie 
station  is  located  at  the  Hot  Springs,  6  miles  from  Las  Vegas,  X.  Mex. 
There  are  four  footbridges  one-fourth  mile  below  the  station,  but  a 
dam  one-fourth  mile  farther  downstream  makes  this  point  unsuitable 
for  a  station.  There  is  an  adjustable  ice  dam  with  a  1 2-foot  fall  200 
feet  above  the  station.  The  gage  is  a  vertical  1  by  8  inch  pine  board 
10  feet  long,  bolted  to  the  masonry  wall  on  the  right  bank,  which 
protects  Hot  Springs  Nos.  16  and  17.  At  low  water  discharge  meas- 
urements can  be  made  by  wading  about  50  feet  alK)ve  the  bridge. 
For  high- water  measurements  a  cable,  car,  tagged  wire,  and  stay  wire 
will  be  necessary,  or  they  may  be  made  from  the  various  bridges. 
The  initial  point  for  soundings  is  a  cross  cut  in  the  ro(^k  on  the  south 
bank  about  1,000  feet  above  the  upi>er  bridge.  The  channel  is 
straight  for  200  feet  above  and  400  feet  below  the  station.  The  cur- 
rent is  rapid  and  the  banks  are  high.  The  IkkI  of  the  stream  and  the 
banks  at  the  station  are  of  solid  rock,  and  there  is  one  channel  at  all 
stages.  The  bench  mark  is  a  bolt  leaded  into  a  rock  on  the  right 
bank  400  feet  downstream  from  the  gaging  section  and  200  feet  ui)- 
stream  from  the  gage.  Its  elevation  is  18.46  feet  above  the  zero  of 
the  gage.  The  observer  is  William  Preger,  who  reads  the  gage  daily, 
or  of tener  during  sudden  fluctuations  in  the  stage  of  the  river. 

This  station  was  established  for  the  purpose  of  determining  the 
amount  of  water  available  for  storage  in  the  Sanguyjuella  basin, 
located  about  6  miles  northwest  of  Las  Vegas. 
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The  following  discharge  measurement  was  made  by  E.  G.  Marsh  in 

1903: 

AngtLBt  13:  Gage  height,  0. 50  foot;  discharge,  2.94  secOud-feet. 

Mean  daily  gage  height  ^  in  feet,  of  GaUinas  River  at  Hot  Springs,  near  Las  Vega», 

N.Mex,,  for  1903, 


J8. 

8. 
4- 

6. 

6. 

7. 

8. 

9- 
10. 
11- 
12. 
13. 
U. 
15. 
16. 


Day. 


Aug. 


o.eo 

.40 
.60 


Sept. 


0.60 
.60 
.50 
.40 
.40 
.40 
.30 
.25 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.30 


Oct. 

Nov. 

Dec. 

0.20 

0.20 

0.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.10 

.20 

.20 

.10 

.20 

.20 

.10 

.20 

.20 

.10 

.20 

.20 

.10 

.20 

.20 

.10 

.20 

.20 

.10 

.20 

.20 

.10 

.30 

.20 

.10 

.20 

.20 

.10 

.20 

.20 

.10 

.20 

.20 

Day. 


17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23-. 
24.. 
25.. 
36.. 
27.. 
28.. 
29.. 
30.. 


Aug. 

Sept. 
0.20 

Oct. 
0.10 

Nov. 

o.ar> 

De*. 

0.50 

o.3r) 

.70 

.20 

.10 

.ao 

.fli 

.60 

.20 

.10 

.20 

.ar> 

.60 

.20 

.10 

.20 

.a) 

.60 

.20 

.10 

.» 

.3r> 

.50 

.20 

.10 

.a) 

.a> 

.50 

.20 

.10 

.30 

.3) 

.50 

.20 

.10 

.30 

.20 

.50 

.10 

.10 

.30 

.21) 

.50 

.10 

.20 

.30 

.20 

.50 

.20 

.20 

-20 

.3) 

.60 

.20 

.20 

.30 

.30 

.40 

.20 

.20 

.30 

.31) 

.4() 

.20 

.20 

.20 

.30 

.50 

.20 

.31 

NEOSHO  RIVER  NEAR  lOLA,  KANS. 

The  Station  was  established  in  July,  1895,  and  was  located  at  the 
highway  bridge  1  mile  west  of  the  city  of  lola,  Kans.  The  stati(m 
was  discontinued  Noveml>er  30,  1903.  The  gage  is  fastened  to  the 
head  gates  of  the  flume,  about  90  feet  above  the  bridge.  The  bench 
mark  is  the  heads  of  three  large  nails  driven  into  the  crosspiece  of 
the  flume,  and  is  13.30  feet  above  the  datum  of  the  gage. 

The  observer  during  1903  was  Thomas  J.  Staley. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 
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Discharge  measurements  of  Neosho  Rh^er  near  lolUj  Kans,,  in  li^U, 


Data. 


Aprils 

May  22.... 
May  23.... 
May  24,... 
Angnst  30 . 


Hydroirmpher . 


hel^t.      'l^iHchTKe. 


W.  G.  Russell 

do 

do 

do 

do 


^Vr/. 

Serond-feet. 

5.40 

2,324 

13.40 

13,566 

0.H5 

10,8H4 

12.  }K) 

15,614 

3.  HO 

765 

Mean  daily  gage  height ,  in  feet,  of  Neosho  River  near  lola,  Kans,,  for  JiHKK 


Day. 


Jan.    Feb.  Mar.    Apr.  |  May. 'June.  July.' Auk.     St*pt.  I  (Vt.  'Nov. 


S.. 

9.. 
10.. 
11  . 
«.. 
13.. 
14.. 
15.. 

:«.. 

>.. 

aj.. 
a.. 
n. 
a.. 

M. 

S.. 
».. 

a.. 

31).. 
SI.. 


3.80 
8.«) 
3.80 
3.80 
3.80 
3.8U 
3.75 
3.70 
3.70 
3.70 
3.70 
3.70 
3.55 
3..T0 
3.50 
3.00 
3.00 
3.60 
3.50 
3.56 
3.40 
3.40 
3.40 
3.40 
3.40 
3.45 
3.50 
3.60 
3.00 
3.60 
3.00 


3.00 
3.00 
3.60 
3.85 
3.65 
3.25 
2.95 
2.00 
3.00 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
a05 
3.00 
3.00 
3.00 
3.00 
3. 15 
3.55 
4.05 
4.30 
9.00 
8.35 


I 


6.15 
5.50 
4.85 
4.00 
4.40 
4.50 
8.75 
9.50 
5.15 
5.  a) 
6.65 
5.00 
4.60 
4.30 
4.05 
4.00 
3.90 
3.85 
3.80 
7.85 

6.:io 

5.55 
5.15 
4.70 
4.40 
4.20 
4.05 
4.00 
4.00 
I  3.90 
3.90 


I 


3.80 
3.80 
8.05 
10.70 
6.70 
6.25 
5.85 
5.25 
4.75 
8.00 
7.05 
5.35 
5.25 
5.05  j 
4.70  ' 
4.00  I 
4.45 
4.25  I 
4.«> 
4.00  ' 
3.95 
3.90 
a80 
8.80 
3.70 
3.00 
8.50 
3.50 
3.50 
8.50 


"I  ' 


I 

3.50  I 
8.  SO 
3.50  I 

4.00; 
4.10 : 

4.20  I 
3.  CO  I 
4.10' 

4.25 ; 

4.80  I 

4.15  I 

5.80  I 

0.05 

10.80  I 

11.90  I 

7.70 

5.90 

5.25 

4.95 

4.85 

10.46 

12.25 

10.  S5 

13.50 

14.90 

14.80 

15.40 

15.85 

17.15 

17.35 

18.50 


18.95 

21.75  I 

22.00  ' 

21.95  , 

21.40 

20.45  I 

18.45 

15.80 

7.75  1 

6.30  ^ 

6.05 

5.95  I 

5.75  I 

5.10 

5.01)  I 

4.90 

4.80  ' 

4.70  , 

4.70  ' 

4.60  ' 

4.00  I 

4..V) 

4.35  ' 

5. 15  I 

5.45; 

5.45 
5.10 
5.(K) 
4.  SO 
4.70 


4.60  , 

4.00  ' 

4.50 

4.40  I 

6.50 

4.50 

4.30 

4.20 

4.20 

4.10 

4.00  I 

3.8() 

3.80 

3.80  \ 

3.80 

5.80  I 

4.40  ' 

4. 10 

4. 10  I 

4.«)  , 

4.00 

4.(0 

4.m  : 

3.90 
3.  HO 
3.80 
3.W) 
3.70 
3.70' 
3. 70  I 
4.(N)  I 


4.  a) 
4.10  I 
4.  CO 
4.70 
4.50  I 
11.50 
10.50 
9.80 
11.50 
9.50 
8. 40 

6.::o 

6.0J> 
7. 10  I 
9.20 
14.:«)  . 
12.10  j 
10.20 
UK  20 
9.80  I 
8.20  I 
7.41) 

6.:4)  I 

6.20  , 
ft.  00 
5. 70  I 
5.40  I 
5.») 
5.00 
3.80  ' 


3.50 
4.00  j 
3.50 
3.40 
3.40  I 
3.40 
3.30 
3.60  I 
4.«), 
9.00 
11.90  I 
5.00  I 

4.:« 
4. :«)  I 

4.m  , 

3.90 
3.70' 
3. 70 
3.  .TO 

3.r..  ' 

3. 40 
3.40 
3.30  I 
3.»)  ; 
3.20  i 
3.30 
3.10 
2.  (JO  I 
2.00  [ 
2.(«»  I 


I 


I 


2.00 
2.(M) 
2.00 
5.50 
4.30 
3.a) 
3.70 
12.  Oil 
6.00 
5.50 
4.30 
3.90 
4.00 
6.40 
7.00 
8.40 
0.60 
5.00 
4.riO 
4.20 
4.00 
3. ») 
3. 70 
3.60 
4.40 
3.50 
3.50 
3.40 
3.40 
3.40 
3.  SO 


I 


12.70 
14. :« 
13.20 
12.00 
12.00 
10.00 
8.00 
5.80 
5.30 
5.00 
4.90 
5.00 
4.90 
4.») 
4.00 
4.60 
4.00 
4.40 
4.:« 

4.:« 

4.30 

4.:« 
4.:« 

4.10 
3.90 
3.90 
3.80 
3.80 
3.80 
3.70 
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Rating  table  for  Neosho  River  near  Jo/a,  Kans.^frorti  January  1  to  December  iil^ 

190S, 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 

height. 

Dlsc'harKe. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet: 

Fpet. 

Second-ff^-t. 

2.0 

120 

3.9 

845 

5.8 

2,800     1 

9.4 

9,210 

2.1 

145 

4.0 

920 

5.9 

2,960 

9.6 

9,570 

2.2 

170 

4.1 

995 

6.0 

3,120 

9.8 

9,930 

2.3 

195 

4.2 

1,070 

6.2 

3,460 

10.0 

10,300 

2.4 

220 

4.3 

1,150 

,       6.4 

3.810 

10.5 

11,250 

2.5 

245 

4.4 

1,230 

6.6 

4,170 

11.0 

12,210 

2.6 

270 

4.0 

1,815 

6.8 

4,530 

11,5 

13,210 

2.7 

295 

4.6 

1,400    '' 

7.0 

4,890 

12.0 

14, 220 

2.8 

320 

4.7 

1,490 

7.2 

5,250 

13.0 

16,320 

2.9 

350 

4.8 

1,580 

7.4 

5,610 

14.0 

18.520 

8.0 

380 

4.9 

1,680 

7.6 

5,970 

15.0 

20,820 

3.1 

415 

1      5.0 

1,780 

7.8 

6,330 

16.0 

23,220 

3.2 

450 

'      5.1 

1,890 

8.0 

6,690    , 

17.0 

25,720 

3.3 

490 

5.2 

2,000 

8.2 

7,050 

18.0 

28,820 

3.4 

530 

5.3 

2,120 

8.4 

7,410 

19.0 

31,020 

3.5 

;>80 

5.4 

2,240 

8.6 

7,770 

20.0 

33,720 

3.6 

630 

5.5 

2,370 

8.8 

8, 130 

21.0 

36,420 

3.7 

700 

5.6 

2,  .500 

9.0 

8,490 

22.0 

39,  ISO 

3.8 

770 

5.7 

2,650 

1      9.2 

8,  aio 

Estimated  monthly  dineharge  of  Neosho  Rim-  near  lola^  Kans.,for  190.1, 
[Drainage  an«,  8,«7()  Wjuan*  miles.  1 


Month. 


Jannary 
February 

March 

April 

May 

June 

July 

August 

September 
October .  _ . 
November. 


DlBchargo  in  Htn-ond-feet. 


Maximuui. 

770 

8,490 

9,390 

11,634 

29, 670 

39, 120 

3,990 

19,210 

14,010 

14,220 

19,210 


Minimnm. 

530 
350 
770 
580 
580 
1,190 
700 
630 
120 
120 
700 


Mean. 


646 
1,041 
2, 109 
2, 208 
9, 157 
10, 725 
1,123 
6,112 
1,396 
1,974 
4.246 


Total  in 
acre-feet. 


Run-off. 


Second-feet,  tv,^»i,  i„ 


39,721 

57,814 
135,211 
131,385 
563,042 
638, 182 

69,051 
375,812 

83,068 
121,376 
252,654 


0.18 
.28 
.60 
.60 

2.50 

2.92 
.31 

1.66 
.38 
.54 

1.16 


in(*h«*H. 

0.21 
.29 
.69 
.67 

2.SS 

3.26 
.'M 

1.91 
.42 
.62 

1.29 


Horr.] 
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GRAND  RIVER  NEAR  FORT  GIBSON,  IND.  T. 

This  Station  was  established  September  22,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  Missouri  Pacific  Railway  bridge  three-fourths 
mile  northwest  of  Fort  Gibson,  Ind.  T,  The  gage  is  a  vertical  2  by  6 
inch  plank  18  feet  long  bolted  to  the  east  face  of  the  first  stone  pier 
from  the  left  bank.  It  reads  from  9  to  27  feet.  The  9-foot  mark  is 
the  top  of  the  steel  caisson,  and  below  this  point  gage  heights  are 
determined  by  measuring  down  to  the  water  surface.  The  gage  is 
read  once  each  day  by  W.  L.  Blackwell.  Discharge  measurements 
are  made  from  the  railroad  bridge,  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  the  east  end  of  the  bridge.  The 
channel  is  straight  for  300  feet  above  and  1,000  feet  below  the  sta- 
tion. The  current  is  sluggish.  The  right  bank  is  low  and  liable  to 
overflow.  The  left  bank  is  high  and  rocky.  The  bed  of  the  stream 
Ls  composed  of  rock  and  is  free  from  vegetation.  The  channel  is 
broken  by  two  piers,  which  cause  eddies  at  high  water.  The  bench 
mark  is  a  cross  on  a  hard  limestone  rock  in  a  wall  4  feet  above  the 
npstream  side  of  the  bridge  on  the  left  bank  of  the  river.  Its  eleva- 
tion is  24.90  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Mean  daily  gage  height,  in  feet,  of  Orand  River  near  Fort  Gibson,  Ind,  T,,  for 


Day. 


Sept.  ;    Oct, 


1..                   '  

t 

3 

4 

5 

6 ! 

«l                      

9 

10 

11 

12 

13 

U 

15 

16 

1 

Not.  1   Dec. 


Day. 


9.20 

11.40 

9.20 

11.00 

9.20 

11.00 

9.80 

11.80 

9.40 

13.50 

9.50 

18.80 

9.00 

14.00 

9.60 

13.80 

9.eo 

18.40 

9.00 

13.20 

9.80 

13.00 

10.00 

12.60 

10.40 

11.20 

10.80 

10.00 

10.90 

10.00 

11.20 

10.00 

9.20 
9.20  I 
9.20 
9.20  I 


17. 

18. 

19. 

20. 
9.20  ll  21. 
9.20  ,22. 
9.20  !'  23. 
9.20     24. 


Sept.  I    Oct,       Nov.       Dec. 


9.30 
9.30 
9.20 

9.10   I  25 ;      9.20 

9.10  I;  28 

9.10     27 

9.10  !'  28 

9.00     29 

9.00  ji  30 1      9.20  I 

9.00  ,  31 ■ 

••"  !      : 


9.20  I 
9.20! 
9.20  i 
9.20  I 


11.80 
11.70  I 
11.70  , 
11.70  I 
11.60  ' 
11.00  ' 
11.50  I 
11.40 
11.40  I 
11.40  I 
11.40 
11.40 
11.20 
11.20 
11.20 


9.80 
9.80 
9.80 
9.00 
9.60 
9.50 
9.50 
9.40 
9.40 
9.40 
9.40 
9.40 
9.20 
9.20 


9.  (JO 
9.00 
9.00 
9.10 
9.10 
9.10 
9.10 
9.30 
9.20 
9.20 
9.30 
9.50 
9.80 
9.80 
9.70 


VERDIGRIS  RIVER  NEAR  LIBERTY,  KANS. 

The  station  was  established  in  August,  1895,  and  was  located  at  a 
wagon  bridge  about  250  feet  below  McTaggart's  mill  dam,  about  3  miles 
southwest  of  the  town  of  Liberty,  Kans.     The  gage  is  a  vertical  tim- 
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ber  fastened  to  the  floor  of  the  mill.  Bench  mark  No.  1  is  the  beads 
of  three  large  nails  in  the  flume  and  is  at  an  elevation  of  12.46  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  head  of  a  spike 
in  the  root  of  a  cottonwood  tree  40  feet  south  of  the  gage  and  is  at  an 
elevation  of  10.98  feet  above  gage  datum.  The  bed  is  rocky,  com- 
posed of  gravel  and  subject  to  very  little  change.  In  1900  a  new 
bench  mark  was  established,  consisting  of  three  nails  driven  hori- 
zontally into  a  root  on  the  river  side  of  a  cottonwood  tree  40  feet  south 
of  the  gage,  the  nails  being  8  inches  below  a  sandstone  rock  which 
protrudes  from  a  hollow  in  the  tree.  Its  elevation  is  11.88  feet  above 
the  zero  of  the  old  gage.     The  observer  during  1903  was  C.  Fienen. 

The  station  was  discontinued  November  30, 1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Verdigris  River  near  Liberty^  Kans.^  in  1903, 


Date. 


March  26. 
May  26... 
May  25... 


Hydrographer. 


Discharge. 


I 


W.  G.  Russell 

do 

do 


Feet.         Second-fert. 
5.18  I  1,677 


18.00 
27.10 


«11,089 
«19,117 


a  These  measurements  are  prolmbly  too  small,  an  shown  by  previous  meosarements.    The  bed 
is  constant.        « 

Mean  daily  gage  height^  in  feet ^  of  Verdigris  River  near  Liberty,  Kans,,for  1903, 


Day. 

Jan. 

1 

4.ao 

2 

4  a5 

8 

4  40 

4.         

4.  a) 

5 

4.25 

6 

4.20 

7 

4.10 

8 

4.00 

9 

3  95 

10 

3.90 

11 

12 

13 

3.80 
3.75 
3  05 

U 

15 

3.55 
3.50 

16 

3.50 

17. 
18. 
19. 
20. 
21, 


Feb.  I  Mar. 


3.50 
'  3.50 


3.60 
3.60 
3.60 


3.60 
3.50 
6.10 
6.25 

1  4.70 
4.15 

I  4.00 

3.70 
3.70 
3.60 
3.60 
3.60 
3.55 
8.45 
3.30 
3.25 
3.20 
3.10 
3.05 
3.35 


16.75 
6.90 
5.70 
5.40 
5.15 
5.10 
30.00 
22.50 
18.45 
10.76 
9.95 
7.95 
6.95 
6.35 
5.70 
5.30 
4.a5 
4.65 
5.85 
11.35 
13.  a5 


Apr. 


4.60 
4.60 
15.00 
24.00 
17.00 
7.60 
6.40 
5. 70 
5.70 
5.70 
8.20 


May.    Jnne. 


4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
5.10 
5.70 
5.20 
14.60 


28.70 
27.20 
20.00 
11.60 
11.40 
10.40 
7.;fi 
7.10 
6.50 
6.20 
5.60 


July. 


7.80 

22.60 

5.20 

8.40 

22.50 

5.60 

10.30 

19.00 

4.80 

8.60  ;  8.90 

3.70 

5.70 

7.40 

3.60 

5.50 

6.50 

3.60 

4.80 

5.90 

3.40 

4.90 

5.50 

4.70 

4.70 

12.00 

4.&5 

4.60 

27.50 

4.50 

4.40 
4.40 
5.40 
18.00 
12.60 
5.80 
5.40 
4.50 
4.30 
4.30 
5.40 
7.40 
6.80 
5.40 
5.20 
4.90 
4.40 
4.20 
4.10 
4.80 
3.90 


Aug. 


Sept. 


Oct.    Nov. 


4.90 

7.50 

7.20 

6.80 

6.60 

8.70 

6.50 

5.20 

4.80 

4.80 

4.60 

4.30 

4.40 

4.00 

6.00 

6.20 

8.40 

6.10 

4.70 

4.40  ; 

4.00  i 


8.30 
3.«0 
8.20 
8.20 
3.10 
3.00 
2.90 
2.80 
14.00 
12.40 
8.60 
5.90 
5.40 
5.20 
4.80 
4.10 
4.00 
8.90 
3.80 
8,80 
3,6Q 


3.30 

3.20 

3.30 

3.30 

.3.40 

5.20 

7.60 

6.00 

7.90 

5.60 

4.50 

4.30 

4.00 

5.00  j 

4.80 

4.70  I 

4.00  I 

4.00] 

4.40 

4.80 

4,00 


11. FO 

i7.ro 

13.60 
10.60 
8.40 
7.  .50 
5  20 
5.40 
5.20 
4.90 
6.40 
5.f0 
5.580 
3.60 
3.00 
8. 00 
3.00 
3.61) 

a  on 

8.91) 
5.80 
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Mean  daily  gage  height,  in  feet,  of  VerdigrU  River,  etc. — Continned. 


Day. 


Jan.    Feb. '  Mar. 


S - a56  j  4.76 

S j  afiO  '  5.15 

H I  8.50    5.45 

a j  3.80    5.70 

a ■  3.50    8.75 

27 '  3.50  22.00 

» 8.55  24.80 

9 ]  8.70  I 

3D 1  8.70  ' 

31 3.70  


10.90 
8.80 
5.40 
5.80 
5.00 
5.60 

5.ao 

4.70 

4.eo 

4.00 


Apr. 

4.40 
4.40 
4.80 
4.80 
4.20 
4.20 
4.20 
4.10 
4.10 


-,.' 

Jnne. 

July. 

Aug. 

88.70 

4.80 

8.70 

4.10 

88.08 

4.20 

aso 

H.79 

86.00 

5.90 

8.20 

aoo 

27. » 

6.40 

8.80 

aoo 

18.20 

5.90 

8.80 

8.60 

7.80 

5.10 

8.80 

a  50 

10.50 

4.70 

8.30 

a  60 

19.00 

4.60 

8.20 

aso 

27.70 

4.60 

8.90 

a  60 

28.50 

4.90 

a40 

Oct.    Nov. 


I 


aso 
a40 
a  40 
a  40 
a  40 
a  40 
a  80 
a  80 
aao 


a  80 

3.60 

a  60 
a  60 
a  00 
aoo 
a  60 


5.70 
5.40 
5.20 
4.90 
4.20 
4.20 
4.20 


aoo  I    4.20 
aoo      4.20 

aoo  


Rating  table  for  Verdigris  River  n&ir  Liberty^  Kans,,  from  January  1  to  Decem- 
ber SI,  1903, 


Gage     ! 
hei^t. 

1 
Discharge.  1 

height. 

Discharge. ' 

Oage     , 
height.   1 

1 
Discharge. 

Oage    1 
height. 

\     Feet. 

Dificharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet.' 

Feet.     ' 

Second-feet. 

Second-feet. 

1.2 

2 

5.2 

1,520     1 

9.2 

4,875 

;       18.0 

12,300     , 

1.4 

5 

5.4 

1,650     1 

9.4 

4,525 

,     19.0 

13,500 

1.6 

10 

5.6 

1,780     1 

9.6 

4,680 

20.0 

14,700 

1.8 

27 

5.8 

1,920     , 

9.8 

4.840 

21.0 

15,900 

2.0 

r>5 

6.0 

2,060 

10.0 

5,000 

22.0 

17,150     j 

2.2 

90 

6.2 

2,200 

10.2 

5,160 

23.0 

18,500     , 

2.4 

140 

6.4 

2,340    ' 

10.4 

5,320 

24.0 

19,900 

2.6 

205 

6.6 

2,480    1 

10.6 

5,480 

25.0 

21,300 

2.8 

280 

6.8 

2,620    1 
2,760 

10.8 

5,640 

26.0 

22,700     j 

3.0 

868 

7.0 

11.0 

5,801 

27.0 

24,100     1 

3.2 

464 

7.2 

2,901     1 

11.2 

5,963 

28.0 

25,500 

3.4 

560 

7.4 

3,043 

11.4 

6,126 

29.0 

26,900 

3.6 

660 

1 

7.6 

3,188 

11.6 

6,290 

30.0 

28,300 

3.8 

760    ! 

7.8 

3,834    1 

11.8 

6,454 

1     31.0 

29,700     1 

4.0 

860    , 

8.0 

3,480 

12.0 

6,619 

32.0 

31,100  ; 

4.2 

960 

8.2 

3,626 

13.0 

7,458 

1     33.0 

32,500 

4.4 

:      1,060 

8.4 

3,775    1 

14.0 

8,300 

34.0 

33,950 

4.6 

1,164 

8.6 

3,925 

15.0 

9, 150 

1     35.0 

35,450 

4.8 

1,280 

8.8 

4,075 

16.0 

10,100 

86.0 

36,950 

5.0 

1,400    I 

9.0 

4,225 

1 

17.0 

11,150 
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Estimated  monthly  discharge  of  Verdigris  River  near  Libsrty,  Kans.^  in  190J, 
[Drainage  area,  3,087  square  miles.] 


Month. 


January... 
February  . 

March 

April 

May 

June 

July 

Aognst  --. 
September 
October . . . 
November 


Discharge  in  second-feet. 


Minimnm. 

1,060 

610 

21,020 

392 

17,800 

1,164 

19,900 

910 

41,450 

910 

26,480 

560 

7,458 

464 

4,000 

560 

8,810 

280 

3,407 

464 

11,150 

660 

Mean. 


Total  in 
acre-ieet. 


747 
2,348 
4,112 
3,031 
10,865 
3,981 
1,551 
1,514 
1,306 
1,100  ' 
2,367  i 


45,931 
130,401 
252.837 
180,357 
668,063 
236,886 

95,367 

93,092 
.77,712 

67,636 
140,846 


Rnn-off. 


^r°S?ni^*    PePthin 


0.24 
.76 

1.34 
.99 

3.54 

1.30 
.51 
.49 
.43 
.36 
.77 


0.2^ 

.79 

l..>4 

1.10 

4.1»8 

1 .  4r> 

.59 

.56 

.48 

.42 

.87 


VERDIGRIS   RIVER  NEAR  CATOOSA,  IND.  T. 

This  station  was  established  September  25,  1903,  by  W.  O.  Russell. 
It  is  located  at  the  Frisco  Railway  bridge  2  miles  northeast  of  Catoosa, 
Ind.  T.  The  wire  gage  is  fastened  to  the  guard  rail  of  the  railway 
bridge.  The  observer  is  John  L.  Calloway,  the  section  foreman. 
Discharge  measurements  are  made  from  the  single  span  steel  railway 
bridge  and  its  approaches.  The  initial  point  for  soundings  is  at  the 
west  end  of  the  bridge,  338  feet  from  the  zero  of  the  gage  scale,  which 
is  marked  on  the  guard  rail.  The  channel  is  straight  for  200  feet 
above  and  below  the  bridge.  The  current  is  sluggish.  Both  banks 
are  low,  wooded,  and  subject  to  overflow,  but  all  water  passes  beneath 
the  bridge  and  its  approaclies.  At  low  water  there  are  two  channels, 
and  at  high  water  the  channel  is  broken  by  the  two  stone  piers  in  the 
pile  supports  of  the  bridge.  The  gaging  section  is  obstructed  by 
broken  piles,  upon  which  drift  collects.  No  bench  mark  has  been 
established. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 
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Jdeati  daily  gage  height ,  in  feet,  of  Verdigris  River  near  Catoosa,  ImL  T.^for 

IWS, 


D«y.              Sept. 

Oct. 

Nov. 

1 

3.00 
2.80 

s.eo 

3. 39 
11.20 
7.40 
6.00 
4.90 
7.30 
8.50 
5.50 
5.10 
4.30 
4.30 
4.80 

4.00 

2 

870 

3 

10.00 

4 

10.30 

5 

18.70 

6 1 

16.60 

7 ! 

9.10 

..     .                         \ 

7.30 

» 

6.50 
6.80 
5.80 

10 

u 

12 

5.40 

13 

5.80 

14 

6.70 

la 

6.50 

16 1 

6.00 

t 

Dec. 


D»y. 


Sept.  I   Oct.    ,  Nov.  I    Dec. 


3.80  !  17 !  6.60  J 

3.90  I'  18 '  6.^  ' 

3.80     19 1  5.70  i 

8.70'   80 ' I  5.40  I 

3.60     21 ' I  4.50  I 

3.50  |l  22 1 ■  4.10  I 

3.50     23 1 j  3.90 

3.50  ■'  24 1 1  8.60  I 

3.50      25 '      3.00  ;  3.40 

3.40  i'  J» 8.40  i  3.30 

8.40,2: I      3.10  1  3.30  I 

3.30  ;   28 2.90  1  8.20  ! 

3.30   I  29 1      3.00  3.10  I 

8.30  I   30 j      2.90  3.a) 

3.30  I  31 ' '  3.40  I 

3.30  j  ,  i  ] 

II  III 


5.10 

3.30 

4.90 

3.80 

4.70  , 

3.30 

4.40 

3.30 

4.80  ' 

3.30 

4.20 

3.30 

4.a) 

3.30 

4.00  ' 

3.40 

3.90 

8.50 

3.70 

3.50 

3.60  > 

3.40 

3.50  , 

3.40 

3.50 

3.40 

8.80  1 

3.40 

3.50 

WALNUT  RIVER  NEAR  ARKANSAS   CITY,  KANS. 

This  station  was  established  September  21,  1902,  by  W.  (t.  Russell, 
and  was  located  on  the  Madison  avenue  highway  bridge  one-half  mile 
east  of  Arkansas  City,  Kans.  The  gage  is  of  the  usual  wire  type, 
with  the  scaleboard  graduated  to  feet  and  tenths;  it  was  read  daily 
by  D.  T.  Burton.  The  bench  mark  is  the  lowers  edge  of  the  fifth 
rivet  from  the  top  in  the  upper  row  on  the  fourth  section  of  the  west 
side  of  the  south  pier.  The  initial  point  for  soundings  is  on  the  right 
bank.  The  channel  both  above  and  below  the  station  is  straight, 
has  a  width  of  140  feet  at  ordinary  stage,  broken  by  one  pier,  and  the 
current  is  sluggish.  Both  the  right  and  left  banks  are  high.  The 
bed  of  the  stream  is  sandy  and  shifting.  The  station  was  discontinued 
November  30,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Walnut  River  near  Arkansas  City,  Kans,,  hi  lUtKi, 


Date. 


Hydroffraher. 


Gaf?e. 
height. 


I  Discharge. 


I- 


MaTch25 

May  27 L.'.do 

August  17 _ I do 


W.  G.  Russell - 


Feet. 

6.50 
9.60 
5.30 


St'cond-feet. 

599 

2,984 

275 
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Mean  daily  gage  height,  in  feet,  of  Walnut  River  near  Arkansas  Citjfj  Ka9i8.,for 

1903, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

5.80 
5.70 
5.70 
5.60 
8.90 
8.00 
7.60 
7.40 
7.20 
7.00 
6.20 
6.30 
6.20 
6.10 
6.00 
5.90 
6.80 
5.70 
5.40 
5.40 
5.30 
6.20 
5.30 
5.40 
5.30 
4.80 
4.80 
5.10 
5.20 
6.40 

May. 

5.60 
6.70 
5.60 
5.60 
5.60 
5.60 
5.60 
5.40 
5.10 
6.20 
7.40 
9.70 
13.90 
13.20 
11.00 
8.20 
7.10 
7.70 
8.40 
9.60 
16.70 
18.70 
18.00 
19.20 
18.30 
16.00 
9.60 
9.70 
9.80 
10.30 
17.20 

June. 

July.  Aug. 

1 

Sept. 

Oct. 

Nov. 

1.            

5.70 
5.60 
5.55 
5.50 
5.40 
5.46 
5.40 
6.50 
5.20 
5.10 
5.00 
4.80 
4.60 
4.50 
4.50 
4.40 
4.40 
4.50 
4.70 
4.80 
4.90 
5.30 
6.20 
5.10 
5.00 
5.10 
5.10 
5.10 
5.00 
5.00 
4.90 

6.10 
5.00 
5.30 
4.70 
4.70 
4.60 
4.50 
4.60 
4.50 
4.00 
4.80 
5.40 
5.30 
5.20 
6.10 
4.80 
4.60 
4.50 
4.00 
4.70 
4.80 
4.90 
4.90 
5.00 
5.10 
6.00 
8.40 
8.90 

11.20 

10.10 

7.80 

6.70 

«.eo 

6.70 
6.00 
6.90 
7.20 
6.90 
6.80 
6.70 
6.80 
6.90 
6.70 
6.60 
6.40 
6.40 
7.60 
10.30 
12.30 
8.70 
7.50 
6.40 
6.40 
6.30 
6.20 
6.00 
6.10 
6.00 
6.00 

15.80 
14.20 
12.80 
10.10 
9.30 
8.20 
8.00 
8.10 
8.00 
7.40 
7.00 
6.70 

6.10 
6.00 
6.00 
6.10 
6.00 
5.80 
5.70 
5.60 
6.50 
5.40 
5.30 
5.40 

4.70 
4.70 
4.60 
4.60 
4.70 
4.90 
5.40 
5.30 
5.20 
5.30 
5.40 
6.60 
5.70 
5.60 
5.40 
4.90 

4.20 
4.20 
4.30 
4.20 
4.10 
4.20 
4.40 
4.60 
5.30 
12.70 
8.10 
6.00 
6.70 
6.60 
6.50 
6.80 
6.40 
6.20 
6.10 
4.90 
4.70 
4.00 
4.60 
4.60 
4.60 
4.40 
4.30 
4.<30 
4.40 
4.50 

4.40 
4.60 
4.50 
4.00 
4.70 
4.60 
4.60 
4.30 
4.20 
4.10 
4.20 
4.20 
4.80 
4.00 
6.10 
6.50 
5.00 
5.60 
5.30 
5.00 
5.00 
4.80 
4.80 
4.70 
4.70 
4.00 
4.70 
4.60 
4.80 
4.50 
4.00 

7.4*1 

2 

16.40 

3 

M.90 

4 

13.30 

5 

10.  a) 

6 

8.a» 

7 

6.80 

8 

6.70 

9 

6.7U 

10 

6.60 

11 

6.40 

12 •. 

6.20 

13 

6.50    6.40 

5.O0 

u            

6.60 
6.70 
7.30 
7.40 
7.20 
7.00 
6.80 
6.90 
7.00 
6.80 
6.70 
6.60 
6.40 
6.20 
6.30 
6.20 
6.10 

5.30 
6.10 
4.90 

5.10 

15 

.  5.9) 

16 

5.30 

17 

4.80 

5.30 

5.40 

18                      .               

4.70 
4.60 
4.70 

5.20 
5.40 
5.30 

5  60 

19     

6.40 

20 

6.6U 

21 

4.90 

6.20 

6.60 

22 

4.80  :  5.00 

6.60 

28                       

4.  TO 
4.60 
4.40 
4.60 
4.60 
4.70 
4.70 
4.00 

5.00 
4.90 
4.90 
6.00 
4.90 
4.80 
4.60 
4.40 

6  50 

24 

6.5(1 

26 

5.40 

26 

5.:fi 

27  ..                .             

6.31) 

28 

5.211 

29 

30 

5.3) 
5.2U 

81 

4.70    4.80 

Rating  table  for  Walnut  River  near  Arkansas  City ,  Kans,,fromS^tefnber:^4,  lUoJ 

to  December  SI,  190S, 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Diiicharge.  I 

Gage 

height. 

Discharge. 

Feet, 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secondferi. 

4.0 

45    ' 

5.2 

260    1 

6.4 

570 

8.2 

i;5io 

4.1 

60 

5.3 

285    ' 

6.5 

600 

8.4 

1,670 

4.2 

75 

5.4 

310 

6.6 

680 

8.6 

1,850 

4.8 

90    1 

5.5 

335    1 

6.7 

665 

8.8 

2,040 

4.4 

105 

5.6 

860 

6.8 

700 

9.0 

2,240 

4.5 

122 

5.7 

385    1 

6.9 

740 

9.2 

2,460 

4.6 

140    1 

5.8 

410 

7.0 

780 

9.4 

2,700 

•     4.7 

160 

5.9 

435 

7.2    • 

870 

9.6 

2,960 

4.8 

180 

6.0 

460 

7.4 

970 

9.8 

8,240 

4.9 

200 

6.1 

485 

7.6 

1,090 

10.0 

8,540 

5.0 

220 

6.2 

510 

7.8 

1,220 

10.2 

3,840  > 

5.1 

240 

•6.3 

540 

8.0 

1,360 

10.4 

4,140 

Tangent  above  10  feet  gage  height.    Differences  above  this  point,  150  per  tenth. 
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Estimaied  monthly  discharge  of  WtUnut  River  near  Arkansas  City,  Kans.,for  19i)S, 

and  mtS, 


Month. 


1902. 


September  24-30 . 

October. 

November 

December 


1903. 


Jannary 

February  . 

March 

April 

May 

Jnne 

July 

Augnst 

September 
October... 
November. 


DischarKo  in  second-feet. 


MAXimmn.  1  Mlnimun. 


.4,140 

2,760 

260 

510 

385 

2,140 

6,990 

2,140 

17,340 

11,490 

485 

385 

7,590 

360 

12,840 


105 
45 
75 


Mean. 


.  I     Total  In 
acre-feet. 


1,524 
807 
147 


21.160 

18,877 

8,747 


90 

265 

16,294 

105 

233 

14,327 

122 

323 

17,938 

460 

1,261 

77,536 

180 

523 

31,121 

240 

5,083 

312,541 

485 

1,831 

108,952 

105 

261 

16.048 

90 

232 

14,265 

60 

534 

31,775 

60 

162 

9,961 

220 

1,613 

95,980 

ARKANSAS  RIVER  NEAR  ARKANSAS  CITY,  KANS. 

This  station  was  established  September  23,  1902,  by  W.  G.  Russell. 
It  is  located  on  tjie  Chestnut  avenue  highway  bridge,  one-half  mile 
west  of  Arkansas  City,  Kana.  The  gage  is  a  painted  staff  graduated 
to  feet  and  tenths,  spiked  to  the  west  side  of  the  south  pile  of  the 
second  bent  on  Chestnut  avenue.  The  bench  mark  is  the  top  of  the 
cap  on  the  pile  which  carries  the  gage.  Its  elevation  is  17.2  feet  above 
the  zero  of  the  gage.  The  initial  point  for  soundings  is  on  the  left 
bank.  The  channel  is  straight  for  about  200  feet  both  above  and 
below  the  station  and  has  a  width  of  550  feet,  broken  by  36  pile  piers. 
Both  banks  are  low  and  liable  to  overflow.  The  bed  of  the  river  is 
sandy  and  shifting.  The  current  is  moderately  rapid.  The  observer 
is  D.  T.  Burton,  who  reads  the  gage  daily. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 
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Discharge  measurements  of  Arkansas  River  near  Arkansas  City,  Kans,,  in  19oJ, 


Date. 


Hydrographer. 


heififht. 


Dificbarfre. 


March  25 _ I  W.  G.  Russell. 

I 
May  27 do 

Jane  17 _ ...do __. 

June  18 -do  1 

June  19 J do 


June  20 do 

August  17. _ -do 

October2 E.  C.  Murphy. 


Ftfet. 

Second-fftt. 

4.70 

H42 

6.eo 

3,601 

8.35 

7.396 

7.80 

6,410 

7.20 

4,738 

7.t)0 

4,J^3 

4.00 

928 

8.45 


150 


Mean  daily  gage  height ^  in  feet,  of  Arkansas  River  near  Arkansas  City,  Kans.^ 

for  190S, 


1... 
2... 
3... 
4... 
5... 


6.- 
7.. 
8.- 
9.- 

10.. 

11.. 

12.. 

13.. 

U.. 

16.- 

18.. 

17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 


25... 
26.... 
27.... 

2« 

29.... 
30.-.. 
81..-. 


Day. 


Jan. 

2.85 
3.20 
3.00 
3.50 
3.  or) 
3.80 
:180 
8.90 
4.10 
4.00 
3.70 
3.00 
3.40 
8.20 
3.10 
3.00 
3.00 
3.20 
3.30 
3.40 
3.00 
3.70 
2.80 
2.70 
3.80 
3.00 
3.40 
3.50 
3.00 
3.70 
3.80 


I  1 

Feb.   Mar.  Apr. 


3.90 
3.80 
3.80 
3.70 
3.00 
3.10 

aoo 

3.80 
3.70 
3.50 
a70 
3.90 
3.80 
3.80 
3.80 
4.(X) 
,3.80 
3.80 
3.70 
3.80 
3.00 
3.70 
3.80 
3.90 
4.00 
4.00 
4.80 
4.90 


I 


I 


4.70 
4.  CO 
4.40 
4.20 
4.30 
4.60 
4.50 
4.00 
4.70 
4.90 
4.90 
4.90 
4.80 
4.80 
4.90 
6.00 
5.40 
5.20 
5.10 
5.20 
5.60 
5.40 
6.10 
5.00 
4.70 
4.00 
4.50 
4.50 
4.80 
4.40 
4.30 


4.20 
4.20 
4.30 
4.40 
4.70 
4.60 
4.60 
4.60 
4.40 
4.40 
4.80 
4.30 
4.20 
4.10 
4.10 
4.00 
4.00 
4.10 
4.20 
4.20 
4.30 
4.20 
4.20 
4.10 
4.00 
4.00 
3.80 
3.80 
4.00 
4.10 


May. 'June. 


4.20 
4.80 


9.40 
10.00 


4.40  11.00 


4.50 
4.50 
4.60 
4.60 
4.40 
4.30 
4.40 
6.10 
5.00 
6.50 
5.45 
5.30 
5.00 
6.20 
5.60 
5.80 
6.10 
7.40 
8.80 
8.40 
9.10 
9.10 
9.00 
6.00 
6.50 
6.60 
7.10 
9.60 


10.10 
9.00 
7.20 
7.00 
6.20 
6.00 
5.80 
6.60 
5.30 
5.20 
5.30 
6.50 
9.00 
8.40 
7.80 
7.20 
7.00 
6.80 
7.00 
8.00 
7.80 
7.40 
7.20 
7.00 
6.80 
6.60 
6.50 


July.  Aug.  Sept. '  Oct.    Nov.    Dec. 


J, 

6.20 

6.10 

6.10 

6.00 

6.00 

5.80 

5.70 

5.00 

6.40 

5.00 

5.00 

5.00 

5.10 

5.00 

5.00 

4.80 

4.00 

4.40 

4.30  ! 

4.30 

4.20 

4.20 

4.10 

4.00 

4.00 

4.00 

3.90 

3.90 

3.80 

3.80 

3.90 


I 


3.80 
3.80 
3.90 
4.20 
4.80 
4.80 


3.80 
3.80 
3.70 
3.00 
3.00 
3.70 


5.00  I  3.70 
5.10  i  3.70 
5.00  >  4.00 


5.10 
5.20 
5.30 
5.20 
5.20 
5.30 
5.00 
4.00 
4.70 
5.10 
5.00 
4.00 
4.40 
4.30 
4.80 
4.40 
4.50 
4.50 
4.40 
4.30 
3.90 
3.80 


4.00 
5.10 
4.70 
3.00 
3.70 
3.70 

3.ao 

3.00 
3.50 
3.60 
3.00 
8.00 
3.50 
8.40 
3.40 
3.40 
8.80 
3.30 
3.40 
3.40 
3.30 


3.30 
3.40 
3.50 
3.00 
3.50 
3.00 
3.70 
3.00 
3.50 
8.40 
3.50 
3.50 
3.00 
3.70 
3.90 
4.40 
4.00 
4.50 
4.40 
3.80 
3.70 
3.70 

aoo 

3.60 
3.60 
3.00 

aoo 
a  40 
a  50 
aoo 
a  70 


4.:« 
6.80 
7.10 

6.:jo 

6.80 
6.10 
5.20 
5.20 
5.00 
4.90 
4.80 
4.00 
4.50 
4.40 
4.60 
4.00 
4.50 
4.40 
4.40 
4.30 
4.10 
4.20 
4.10 
4.10 
4.20 
4. 2D 
4.30 
4.9t) 
4.20 
4.20 


4.10 
4.(l» 

4.(ri 

a«i 

3.  HI 

3.»i 

4.10 
4.10 
4.20 
4.10 
4.4RI 
4.00 
4.10 
4.10 
4.110 

4.  Ill 
4.U> 

af«> 

4.  CD 
4.(10 
4.10 
4.00 
4.(i) 
3.0() 
3.  HI 
3.  HO 
3.90 
a  90 
3-H) 

a  80 


HOYT.] 


ARKANSAS   RIVER   DRAINAGE   BASIN. 
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Hating  table  for  Arkaiisas  Biver  near  Arkansas  City,  Kans,,from  Septemlfer  l'S, 

19(tJ,  to  December  Si,  11H)S. 


h^^t. 

Diacharge. 

hei^. 

Discharge. 

Gaffe 
-height. 

Discharge. 
Second-feet} 

Gage 
height. 

Feet. 

Discharge. 

1 

Fe^t. 

Secand^feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.6 

80 

4.0 

875 

5.4 

1,685 

7.6 

5,675 

2.7 

37 

4.1 

445     . 

5.5 

1.810     , 

7.8 

1      6,155 

2.8 

45 

4.2 

515    1 

5.6 

1,935 

8.0 

6,655 

2.9 

59 

4.3 

595    1 

5.7 

2,070 

8.2 

7,175 

3.0 

70 

4.4 

675     ! 

5.8 

2,205    1 

8.4 

7,715 

3.1 

87 

4.5 

765    1 

5.9 

2,355 

8.6 

8,275 

3.2 

105 

4.6 

855    1 

6.0 

2,505     , 

8.8 

8,855 

3.3 

125 

4.7 

950 

6.2 

2,835 

9.0 

9,455 

3.4 

145    , 

4.8 

1,045 

6.4 

3,ia5     . 

9.2 

i     10,055 

3.5 

170 

4.9 

1.145 

6.6 

3,555     I 

9.4 

10,655 

3.6 

195 

5.0 

1,245 

6.8 

3,945     ' 

9.6 

;     11,255    1 

3.7 

230 

5.1 

1,350 

7.0 

4,355 

10.0 

12,455 

3.8 

265 

5.2 

1,455 

7.2 

4,775 

11. 0 

15,455 

3.9 

320 

5.3 

1,570 

7.4 

5,215     j 

1 
1 

Tangent  above  9  feet  gage  height.    Differences  above  this  point,  300  per  tenth. 

Estimated  monthly  discharge  of  Arkansas  River  near  Arkansas  City,  Kans,,for 

190S  and  1903. 


Month. 


1902. 

September  23  to  30  . . 

October 

November 

December  .  _ _ . 

1903. 

January _ _ 

February 

March 

April 

May 

Jnne 

July 

Angnst 

September  _ 

October 

November 

December _ . . 


Discbarge  In  second-feet. 


Mazimam. 

Minimum. 

Mean. 

950 

375 

523 

810 

70 

477 

675 

125 

209 

265 

33 

142 

445 

87 

195 

1,145 

70 

327 

1,935 

515 

1,056 

950 

265 

536 

11,255 

515 

3,286 

15,455 

1,455 

5,598 

2,835 

265 

1,178 

1,570 

265 

922 

1,350 

125 

280 

855 

125 

264 

4,565 

445 

1,227 

515 

265 

365 

_      



Total  in 
acre-feet. 


8,299 
29, 330 
12,436 

8,731 

11,990 
18,161 
64, 931 
31,894 
202.048 
333, 104 
72,432 
56,692 
16,661 
16,233 
73,012 
22, 443 
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[no.«9^ 


ARKANSAS  RIVER  AT  HUTCHINSON,  KANS. 

This  station  was  established  May  13,  1895,  and  is  located  at  the 
wagon  bridge  at  the  south  end  of  Main  street.  The  gage  consists  of 
an  oak  timber  spiked  to  a  pile  a  few  feet  above  the  bridge.  Bench 
mark  No.  1  is  the  upper  crosspiece  of  the  pier  guard.  Its  elevation 
is  8.36  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  top 
of  the  iron  doorsill  of  the  first  brick  building  next  to  the  river.  Its 
elevation  is  8.12  feet  above  gage  datum.  The  channel  is  straight  for 
some  distance  above  and  below  the  bridge  and  has  a  width  of  1,020 
feet,  broken  by  11  steel  piers.  The  bed  is  sandy  and  very  shifting, 
necessitating  frequent  discharge  measurements  and  soundings.  At 
low  water  the  stream  subdivides  into  a  number  of  small  channels. 
Measurements  of  discharge  are  made  from  the  bridge  at  high  water, 
and  at  low  water  they  can  be  made  by  wading. 

The  observer  is  Daniel  Lauer. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Arkansas  River  at  Hutchinson,  Kans.^  in  1903, 


Date. 


March  24.... 

June  16 

September  8. 
October  1  . . . 


Hydrographer. 


Gage 
height. 


W.  G.  Russell 

do 

do 

E.G.  Murphy. 


Feet. 
1.85 

4.50 

1.05 

.84 


Discharge. 

I  Second-feet. 

452 

6,688 

138 


Mean  daily  gage  height,  infect,  of  Arkansas  River  at  Hutchinson,  Kans,,for  llMKi. 


Day. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


Jan. 
1.40 

Feb. 
1.60 

Mar. 
1.50 

Apr. 
1.65 

May. 

1.55 

1.40 

1.65 

1.50 

1.50 

1.50 

1.40 

1.60 

1.55 

1.80 

1.50 

1.40 

1.55 

1.70 

1.55 

1.60 

1.40 

1.50 

1.70 

1.50 

1.70 

\.m 

1.40 

1.80 

1.45 

1.80 

1.30 

1.40 

1.90 

1.45 

1.90 

i.ao 

1.40 

2.00 

1.40 

2.00 

1.30  i  1.45 

2.00 

1.40 

2.10 

1.30  ,  1.45 

2.06 

1.40 

2.06 

i.ao 

1.45 

2.06 

1.45 

2.30 

1.30 

1.46 

2.10 

1.45 

2.a5 

1.;*)    1.45 

2.10 

1.40 

2.30 

1.30     1.45 

2.50 

1.40 

2.10 

1.30     1.45 

2.30 

1.40 

2.20 

1.40     1.46 

2.  a 

1.40 

2.30 

1.40  i  1.45 

2.20 

1.40 

2.30 

1.40 

1.45 

2.25 

1.40  '  2.30 

1.40 

1.46 

2.20 

1.35  i  2.30 

1.40  '  1.46 

2.10 

1.35  1  2.10 

1.40  !  1.45 

2.00 

1.30     1.96 

1.36 

1.46 

1.96 

1.30 

l.ft-, 

June. 


July 


2.70 
2.65 
2.50 
2.40 
2.30 
2.25 
2.20 
2.05 
1.96 
1.95 
1.90 
1.80 
1.80 
4.95 
6.00 
4.60 
4.10 
3.90 
3.75 
3.60 
4.60 
4.30 


3.00 
2.80 
2.70 
2.60 
2.50 
2.46 
2.40 
2.40 
2.30 
2.20 
2.10 
2.00 
1.90 
1.80 
1.75 
1.75 
1.70 
1.65 
1.56 


Aug.  Sept. 


1.75 
1.85 
l.a5 
2.10 
2.26 
2.40 
2.60 
2.70 
2.75 
2.65 
2.55 
2.15 
2.00 
1.80 
1.66 
1.70 
1.76 
1.80 
1.76 


1.55  I  1.70 
1.50  '  1.70 
1.50  .  1.70 


1.25 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.06 
1.06 
1.05 
1.05 
1.10 
1.10 
1.00 
.96 
.96 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Oct.    Nov. 


0.90 

.90 

.90 

.90 

.85 

.85 

.»> 

.85 

.86 

.85 

.80 

1.00 

1.10 

1.L5 

1.10 

1.10 

1.05 

1.06 

1.00 

1.00 

1.00 

1.00 


1. 00  ' 
1.10  ' 
1.15 

i.a) 
I.ao 
1.3); 

1.36 
1. 3D 

I.ao 

1.25 

1.25 

1.20 

1.20 

1.80 

1.80 

1.80 

1.25' 

1.80  , 

1.80 

1.80 

1.80  ' 

1.80  1 


D«»c. 

1.30 
1.25 
1.25 
1.3) 
1.20 
1.81) 

i.a» 

1.2f) 
1.30 
].2i» 
1.30 
1.2[> 

i.ai» 

1.20 
1.25 
1.25 
1.30 
1,3> 
1.25 

I.ao 

1.15 
1.15 


HOTT.} 


ARKANSAS   RIVER   DRAINAGE    BASIN. 
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Mean  daily  gctge  height,  in  feet,  of  Arkansas  River,  etc. — Continned. 


D*y. 

1  Jan. 
'  1.95 

Feb. 

Mar. 'apt.:  May. 
1.W     1.80  \  1.90 

June.'jaly.  Auir. 

1          1 

Sept. 

Oct. 

Nov. 

T^. 

S9 

1.45 

4.05     1.45     1.7)) 

1.00 

l.rt)     1.80      1.10 

«4 

l.ao  ,  1.45 

1.90  1  1.45 

1.81)     4.00  ,  1.45     l.eO 

1.00 

l.(K)     1.20       1.10 

»._ 

,1.30 

1.45 

1.85     1.40 

l.TtI 

4.00     1.40  1  1.80 

.95 

l.W 

1.20]    l.rt) 

«-_ 

li.ao 

1.45 

1.85  '  1.36 

1.90 

8.90     1.40     1.50 

.95 

1.00 

1.20  '    1.00 

v.. 

'  l.ao 

1.45 

1.80  1  l.ao 

2.80 

S.80  1  1.35  ,  1.45 

.95 

1.00 

l.tO  1     1.00 

»._ 

1  1.35  ,  1.45 

1.80  1  l.ao 

2.60 

a75  1  1.80  !  1.40 

.95 

1.00 

1.20 

1.00 

» 

1.40  ! 

l.:5     1.60 

2.90 

.3.40     1.30     1.80 

.95 

1.00 

l.ao 

1.00 

30 

1.50   

1.70 '  i.eo 

3.00 

3.15  '  1.25  1  1.80 

.90 

1.00 

1.20 

.96 

31._ 

.'•«l 

i.To; 

2.90 

.... 

..|  l.ao   l.ao 

1.00 

1      .96 

1 

Rating  table  for  Arkansas  River  at  Hutchinson^  Kans. ,  from  Jannary  1  to  Decern- 

6er^J 

,  19(fS, 

i 

1 

1  height. 

Diflchargre.  ' 

heiS 

e 
It. 

r. 

DiBcharge.  '  ^^^    \  Dbcharge. 

IVet. 

Sectmd/eet. 

Feet. 

Second-feet  J 

Feei 

Second-feet.       Feet.       Second-feet. 

0.8 

57 

1.6 

300     l' 

2.4 

«80           8.2          2,550 

.9 

75 

1.7 

350 

2.5 

1,110           3.3     1      2,810 

1.0 

100 

1       1.8 

410     1 

2.6 

1.260     _      8.4    1      3,070 

1.1 

130 

1.9 

480 

2.7 

1,480     .      3.5    1      3,330 

1.2 

160 

2.0 

560     I, 

2.8 

1,620     1      3.6     1      3,590 

1.3 

190 

2.1 

650 

2.9 

1,830    ; 

1.4 

220    1 

2.2 

750 

3.0 

2,060     1 

1.5 

260 

2. 

3 

860    < 

3. 

I 

2,300     1 

Tangent  above  3.30  feet  ga:<e  height.    Differences  above  this  point,  260  per  tenth. 

Estimated  monthly  discharge  of  Arkansas  River  at  Hutchinson,  Kans.,  in  1903, 
IDrainage  area,  84,000  square  miles.] 


Month. 


January... 
February  . 

March 

April 

May 

Jnne 

July 

August  ... 
September 
October... 
November 
December. 


Discharge  in  second-feet. 


Maximum. 


260 

325 

1,110 

300 

2,060 

7,230 

2,060 

1,525 

175 

145 

205 

190 


Minimum. 


The  year - 


7,230 


190 

220 

260 

190 

260 

410 

160 

190 

75 

65 

100 

87 

65 


Mean. 

208 
247 
535 
230 
730 
3.016 
598 
556 
110 
94 
162 
147 


Total  in 
acre-feet. 


12,789 

13,718 

32,896 

13,686 

44,886 

179,464 

36,770 

34,187 

6,545 

5,780 

9,640 

9,039 


Run-off. 


Second-feet 

per  sqnare 

mile. 


0.0061 
.0073 
.0160 


Depth  in 
inches. 


0.0070 
.0076 
0180 


553  I     399,400 


.0068 

.0076 

.0220 

.0250 

.0890 

.0990 

.0180 

.0210 

.0160 

.0180 

.0032 

.0036 

.0028 

.0032 

.0048 

.0054 

.0043 

.0050 

.0164 

.2204 
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[NO.  Ml 


ARKANSAS  RIVER  AT  DODGE,  KANS. 

This  Station  was  established  November  28,  1902,  by  W.  G.  Russell, 
and  is  located  one- fourth  mile  south  of  Dodge,  on  the  highway  bridge. 
The  gage  is  a  plain  staff  graduated  to  feet  and  tenths  and  nailed  to 
the  upstream  pile  of  the  twelfth  bent  at  the  north  end  of  the  bridge. 
The  initial  point  for  soundings  is  on  the  left  bank.  The  channel  both 
above  and  below  the  station  is  straight  for  about  100  feet;  both  banks 
are  low  and  liable  to  overflow;  the  bed  of  the  stream  is  sandy  and 
shifting.  The  observer  is  Alexander  Alter,  who  reads  the  gage  once 
each  day.     No  bench  marks  have  been  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  Tneasurements  of  Arkansas  River  at  Dodge,  Kans. ,  in  1003, 


Date. 


Hydrogrrapher. 


March  16 W.  G.  RusselL^. 

June  15 -  -do 

August  14 do 


Qasre 
leight. 


heigl 


Feet. 
2.90 
4.20 
1.15 


Dlscharfptv 

Setrmd-ffft. 

6:J() 

5.409 

9 


Mean  daily  gage  height,  in  feet,  of  Arkansas  River  at  Dodge,  Kans.,  for  liKht. 


Day. 


1 

1.45 

2 

1.22 

3   .          .    . 

1.55 
1.55 
1.82 
1.82 
1.65 
2.00 
2.00 

4 

5 

6 

7 .. . 

8 

9 

10 

2.00 

11 

2.00 
2.00 
2.00 
2.00 
2.00 
1.65 
1.56 
1.75 
1.65 
l.&'i 
1.65 
l.'L'j 

12. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Z\ 

1.55 

24 

1,75 

Jan.    Feb.   Mar.  Apr. '  May 

I  I 


June.  July.'  Aug.  Sept. 


2.00 

1.55 

1.25 

1.66 

1.55 

1.25 

1.35 

1.55 

1.15 

1.00 

1.55 

1.15 

1.00 

1.55 

1.15 

1.12 

1.66 

1.15 

1.25 

1.75 

1.00 

1.25 

1.75 

.55 

1.35 

1.75 

.65 

1.55 

2.(X) 

.55 

1.45 

2.00 

.45 

1.45 

2.00 

.45 

1.00 

1.75 

.45 

i.a) 

1.82 

.45 

l.fJO 

2.00 

.55 

1.00 

2.00 

.55 

l.(KJ 

2.00 

.45 

1.00 

2.12 

.45 

1.00 

2.25 

.V) 

1.12 

2.12 

.35 

1.12 

2.00 

.45 

1.12 

1.65 

.35 

1.12 

1.55 

.35 

1.12 

1.55 

.:« 

1.12 
1.35 
1.45 
1.35 
1.25 
1.15 
1.00 
1.25 
1.25 
1.45 
1.45 
45  !  1.65 


1.55 
1.65 
1.45 
1.45 
1.00 
1.00 

.a5 

.55 
.55 
.45 
.45 
.45 


0.45 

.55 

.55 

.45 

.45 

.36 

.35 

.35 

.46 

1.90 

2.50 

6.05 

6.00 

3.56 

3.85 

3.00 

2:82 

3.12 

3.22 

3.25 

3.55 

3.55 

3.00 

2.'55 


1.65 
1.85 
1.25 
1.45 
1.55 
l.a5 
1.55 

i.:« 

1.35 

1.46 

1.65 

1.46 

1.36 

1.25 

1.16 

1.15 

1.00, 

1.00 

.^\ 
1.00 
1.00 

.85 

.65 

.46  i 


1.25 

1.25  , 

1.20  i 

1.15 

1.15i 

1.30 

1.45 

1.35 

1.26 

1.15 

1.15 

1.15 

1.25 

1.35 

1.27 

1.27 

1.35 

1.50 

1.55 

1.50 

1.46 

1.35 

1.30  ' 

1.16  I 


(«) 
(°) 
(a) 

(") 
(«) 
(") 
(") 
(") 
(«) 
(«) 
(") 
(«) 
(") 
(») 
(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(?) 

C) 

(") 
(«) 


Oct.    Nov.»De<'. 


(°) 
(") 
(") 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(«) 
(«) 
(°) 
(«) 
(«) 
(«) 
(«) 
(") 
(°) 
(") 
(«) 
(«) 
(") 
(«) 


:  o.ao 
I  -^ 

.40 

.40 

I    .40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.70 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.  1.00 

I  1.00 


1.(11 
1.(1) 
1.(1' 
l.(iO 

l.(l» 

l.U) 

1.(1) 

l.(K> 

l.lc 

1.10 
1.10 
\M) 
1.(11) 
l.U) 
l.«' 
!.(»' 
l.(l» 
1.10 
1.10 
1.10 
1.10 
1.10 
1.30 

I.a) 


«  Water  not  running. 
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Mean  daily  gage  height,  in  feet ^  of  Arkansas  River ^  e^c— Continued. 


D*r. 


!  J»n.    Feb.  Mar.  Apr.  May.  June.  Jtdy.  Aug. '  Sept.  Oct.  Nov.  Dec. 


25. 

95. 
27. 

2h. 
*». 

a). 

31. 


1.75 
1.55 
2.00 
2.00 
2.00 
2.00 
2.00 


1.95 
1.45 
1.45 
1.55 


1.55 
1.56 
1.25 
1.35 
1.35 
1.35 
1.H5 


0.35 

045  ' 

.35 

.45  , 

.86 

.35 

.25 

.36 

.25 

.45 

.35 

.45 

.55 

3.00 
2.75 
2.55 
2.00 
2.00 
1.56 


0.55 

1.45 

1.30 

1.25' 

1.25 

1.25  I 

1.35 


1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 


— 

1 

(«) 

(«) 

1,00 

(«) 

(«) 

1.00 

(«) 

(«) 

1.10 

(«) 

(«) 

1.10 

(«) 

(«) 

1.00 

(«) 

1.00 

1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.20 


a  Water  not  rmining. 
ARKANSAS  RIVEB  NEAR  SYRACUSE,   KANS. 

This  station,  established  August  21,  1902,  by  W.  G.  Russell,  is 
located  on  the  highway  bridge  1  mile  south  of  Syracuse,  Kans.  The 
gage  is  a  plain  staff  graduated  to  feet  and  tenths,  fastened  to  the  east 
pile  of  the  bent  283  feet  south  of  the  north  end  of  the  bridge.  The 
initial  i)oint  for  soundings  is  on  the  left  bank.  The  channel  above 
and  below  the  station  is  straight  and  the  water  is  sluggish.  The  right 
bank  is  low  and  liable  to  overflow;  the  left  bank  is  high,  and  the  bed 
of  the  stream  is  sandy  and  shifting.  The  bench  mark  is  on  the  top 
of  the  east  .end  of  the  first  sill  at  the  north  end  of  the  bridge.  Its  ele- 
vation is  13.45  feet  above  the  zero  of  the  gage.  The  gage  is  read  daily 
by  Clyde  S.  Welborn. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Arkansas  River  near  Syracuse,  Kans.,  in  19(U. 


Date. 


March  16.. 
June  10  . . . 
June  11  --- 
June  12  ... 
June  13  -  - . 
August  10 . 
August  11 . 


Hydrographer. 


heiX.     \^^^^^-' 


W.  G.  Russell . 
do 


-do 
.do 
.do 
.do 
-do 


Feet. 

Second-feet. 

2.20 

181 

4.45 

3,823 

6.40 

15,368 

7.10 

22,695 

5. 50 

8,773 

2.10 

28 

3.65 

1,034 
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Mean  daily  gage,  height,  in  feet  ^  of  Arkanscu  River  near  Sffracnee^  Kana^^  far  190S, 


Day. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

16 

16 

17 

18 

19 

30 

a 

22.. 

28.-:.... 

24 

26 

26 

27 

28 

29 

30 

81 


Jan. 

Feb. 

Mar. 

2.00 

2.30 

a40 

2.00 

2.30 

8.40 

2.00 

2.40 

8.50 

2.00 

2.30 

8.60 

2.00 

2.10 

a60 

2.00 

2.10 

8.60 

2.00 

2.10 

3.60 

2.10 

2.20 

3.60 

2.10 

2.10 

8.40 

2.10 

2.16 

3.00 

2.  GO 

2.10 

2.70 

2.00 

2.10 

2.70 

2.20 

2.46 

2.60 

2.10 

2.30 

2.60 

2.10 

2.20 

2.40 

2.00 

2.20 

2.20 

2.10 

2.20 

2.20 

2.20 

2.26 

2.16 

2.20 

2.30 

2.00 

2.10 

2.40 

2.00 

2.10 

2.40 

2.00 

2.20 

2.40 

2.00 

2.26 

2.60 

2.00 

2.20 

2.50 

1.90 

2.40 

2.80 

1.90 

2.60 

3.00 

2.00 

2.60 

8.70 

2.00 

2.40 

8.40 

1.90 

2.30 

1.90 

2.00 

1.80 

2.30 

1.80 

Apr. 


1.80 
1.75 
1.75 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.80 
1.60 
1.56 
1.60 
1.60 
1.60 
1.80 
1.60 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.80 
1.80 


May. 


June. 


1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.80 
1.80 
1.70 
2.16 
2.20 
2.00 
2.00 
1.90 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
2.10 
2.80 
2.40 
2.60 
2.30 
2.00 


1.90 
1.70 
1.60 
1.60 
1.60 
1.60 
8.20 
4.20 
4.60 
4.50 
7.50 
6.80 
5.40 
6.00 
4.60 
6.40 
6.60 
6.60 
6.00 
6.00 
4.80 
4.80 
4.50 
4.50 
4.20 
4.20 
4.00 
8.80 
3.70 
8.70 


July. 

Aug. 
2.10 

3.60 

3.50 

2.10 

8.50 

2.10 

8.50 

2.10 

3.00 

2.10 

2.90 

2.00 

2.80 

2.00 

2.70 

2.00 

2.70 

2.10 

2.70 

2.80 

2.50 

3.40 

8.10 

8.00 

3.10 

3.10 

8.10 

2.80 

2.70 

8.80 

2.70 

8.00 

2.60 

2.60 

2.50 

2.60 

2.50 

2.40 

3.00 

2.80 

8.00 

2.80 

2.80 

2.20 

2.70 

2.10 

2.60 

2.10 

2.60 

2.10 

2.50 

2.00 

2.50 

2.00 

2.40 

2.00 

2.20 

2.00 

2.20 

2.00 

2.10 

2.00 

Sept. 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.96 
1.90 
1.90 


Oct. 


1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
l.flO 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.9) 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


Nov.    Dec. 


1.90 
1.90 
1.90 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.20 
2.10 


2.00 
2.00 

2.00 
2.IM) 
2.01) 
2.011 
2.00 
2.00 
2.00 
2.0i> 
2.UI 
2.4*1 
2.00 
2.0ii 
1.90 
1.90 
1.90 
l.«> 
1.90 
1.90 
1.90 
1.90 
l.9() 
2.ll» 
2.00 
2.(11 
2.U» 
2.ttl 
2-00 
2,10 
2.10 


Rating  table  for  Arkansas  River  near  Syra^cuse,  Kane, ,  fnyni  January  1  to  June  \ 

1903, 


Gage 
height. 

Discharge. 

Gage 

height. 

Discharge. ' 

Gage 

height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

Fett. 

Second-feet 

Feet. 

Second-feet. 

1.6 

20 

2.2 

190 

2.8 

680 

3.4 

1,315 

1.7 

30 

2.3 

250     ' 

2.9 

780 

8.5 

1,430     1 

1.8 

40 

2.4 

330     1 

3.0 

880 

3.6 

1.545 

1.9 

60 

2.5 

410     , 

3.1 

980 

3.7 

1,660 

2.0 

80 

2.6 

500 

3.2 

1,090 

3.8 

1,775 

2.1 

130 

2.7 

590 

3.3 

1,200 

8.9 

1,890 
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Hating  table  for  Arkansas  River  near  Syracuse^  Kans.,from  June  S  to  December 


^Joiachar^.      b^t.     ^^^      h^D^t. 


F>et.       Second-feet 


1.9 
2.0 

2.1 


8 
20 


Fett. 
8.0 
8.1 
3.2 


Second-feet.       Feet. ' 


2.2 

50 

3.8 

2.3 

80 

3.4 

2.4 

120 

3.5 

2.5 

170 

3.6 

2.6 

230 

8.7 

2.7 

300 

8.8 

2.8 

375 

3.9 

2.9 

455 

4.0 

545 
645 
755 
875 
000 
140 
300 
480 
680 
910 
170 


4.1 
4.2 
4.8 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.2 


Diacharge. ' 

Feet. 

Second-feet. 

2,460     1 

5.4 

2,770 

5.6 

3,100 

5.8 

3,450 

6.0 

3,830    ' 

6.2 

4,245 

6.4 

4,680 

6.6 

5,140 

6.8 

5,620    " 

7.0 

6,120 

7.2 

7,190 

7.4 

Discharge. 

Second-feet. 
8,850 
9,590 
10,910 
12,310 
13,790 
15.360 
17,200 
19,300 
21,600 
24,100 
26.800 


Estimated  monthly  discharge  of  Arkansas  River  near  Syracuse ,  Kans.,  in  Hhjs. 
[  Drainage  area,  S4,9eo  square  miles.  ] 


Month. 


Discharge  In  second-feet. 


Maximnm.  •  Minimmn.       Mean. 


Janoary 

Febmary 

March 

April 

May 

June 

July 

August 

September 

Ortober 

November 

December 

The  year 


500 

1,660 

1,545 

40 

680 

28,300 

1,800 

1,000 

20 

8 

50 

28 


80 
130 
40 
10 
20  I 
20 
28 
20 

8 

8  ' 

8 

8 


169 

365 

600 

245 

100 

4,893 

418 

178 

19 

8 

16 

17 


Run-off. 


Total  in 
acre-feet.     Second-feet  r»^„4.u  i_ 


10,391 
20.271 
36,892 
14.578  ' 
6,149 
291,154  I 
25,702 
10,945 
1,130 
492 
952 
1,045  I 


0.0068 
.0150 
.0240 
.0098 
.0040 
.2000 
.0170 
.0072     i 
.00076  I 
.00032 
.00064 
.00068 


28,300 


8  I 


586  I  419,701  I   .02385 


0.0078 
.0160 
.0280 
.0109 
.0046 
.2200 
.0200 
.0088 
.00085 
.00037 
.00071 
.00078 

.31881 


272 


STREAM   MEASUREMENTS   IN   1903,  PART   III. 


[NO.  98. 


ARKANSAS  RIVER  NEAR  COOLIDGB,  KAN8. 

This  station  was  established  May  5, 1903,  by  A.  Jacob.  It  is  located 
at  the  highway  bridge  on  the  road  running  south  from  Coolidge, 
Kans.,  and  about  1^  miles  east  of  the  Colorado-Kansas  boundary. 
The  bridge  is  about  1  mile  from  the  Atchison,  Topeka  and  Santa  Fe 
Railway  station  at  Coolidge,  Kans.  The  gage  is  a  1  by  5  inch  pine 
board  nailed  to  the  upper  pile  of  the  thirteenth  bent  from  the  south 
end  of  the  bridge.  It  is  read  twice  each  day  by  B.  N.  Johason. 
Discharge  measurements  are  made  from  the  bridge  at  high  water  and 
by  wading  at  low  water.  The  initial  point  for  soundings  is  the  second 
set  of  piles  from  the  south  end  of  the  bridge.  The  channel  is  straight 
for  3,000  feet  above  and  2,000  feet  below  the  station.  The  velocity  is 
well  distributed  and  the  current  is  smooth.  'The  right  bank  is  high 
and  covered  with  grass.  The  left  bank  is  low,  covered  with  grass, 
and  overflows  frequently.  The  channel  is  broad  and  shallow,  and 
the  bed  is  sandy.  After  each  flood  the  bed  is  inclined  to  become 
quicksand,  with  considerable  change  in  the  cross  section.  Bench 
mark  No.  1  is  the  top  of  an  iron  pipe,  2  inches  in  diameter  and  4  feet 
long,  resting  on  a  stone  3^  feet  below  the  surface  of  the  ground.  The 
pipe  projects  about  one-half  foot  above  the  ground  and  is  p<*iinted 
white.  It  is  located  18  feet  west  and  8  feet  south  of  the  second  set  of 
piles  from  the  south  end  of  the  bridge.  Its  elevation  above  the  zero 
of  the  gage  is  5.55  feet.  Bench  mark  No.  2  is  a  60-penny  nail  driven 
flush  in  a  cross  cut  on  the  top  of  the  west  end  of  the  fourteenth  cap 
from  the  south  end  of  the  bridge.  Its  elevation  is  8.31  feet  above  the 
zero  of  the  gage.  This  station  was  discontinued  October  31, 1903,  the 
station  at  Syracuse,  Kans.,  to  be  continued  in  its  stead. 

Mean  daily  gage  fieight,  in  feet,  of  Arkansas  River  near  Coolidge,  Kans.,  for  19ft3. 


Day. 

May. 

June. 

o.eo 

.60 

.50 

.50 

.45 

0.86 

1.35 

2.70 

July. 

2.25 
2.25 
2.06 
1.86 
1.70 
1.60 
1.56 
1.4.'i 

Aug. 

1.00 

1.06 

.96 

.90 

.80 

.66 

0.85 

.60 

1.06 

2.80 

2.10 

1.75 

1.75 

1.66 

1.80 

1..% 

1.45 

1.86 

Sept. 

Oct. 

1 ^ 

0.70 
.65 

.50 
.60 
.66 
.45 
.85 
.80 
.80 
.20 
.20 
.20 
.20 
.15 
.10 
.10 
.10 
.15 

0.36 

2         

50 

3 

.30 

4 

..?) 

5                                                 .... 

45 

6             

.45 

7 

0.65 
.55 
.45 
.85 
.90 
.70 
.60 
.55 
.50 
.45 
.35 
.30 

.45 

8 

.50 

9 

2.85  ;      1.40 
2.66  1      1.30 
4.50        1.40 

55 

10          

6r) 

11 

.a> 

12 

4.30 
3.36 
3.00 
2.86 
3.30 
3.40 
8.40 

1.90 
1.85 
1.65 
1.46 
1.40 
1.86 
1.30 

.66 

13 

Ti) 

u 

75 

15 

.HTI 

16 

W 

17              

8U 

18 

.96 

a  Rain. 
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Mean  daily  gage  height,  in  feet,  of  Arkanmu  River,  etc. — Continued. 


Day. 


May.  I  Jane.     July.  :  Aug.  |  Sept. 


19. 
ft). 


e.. 

S3.. 
24.. 

25.. 
».. 
27.. 
».. 
29.. 
3D. 

a.. 


a  Bain. 


Oct. 


0.96  , 

8.05 

1.25 

1.80 

.85 

1.00 

.40 

aio 

1.80 

1.85 

.60 

1.00 

.85  . 

2.85 

1.85, 

1.90 

.50 

1.00 

.90  1 

2.90 

1.65  1 

1.10 

.60 

1.00 

.25 

2.90 

1.50 

1.05 

.85 

1. 00 

.25 

2.90 

1.60 

1.00 

.45 

1.00 

.80  1 

2.85 

1.40 

.90 

.50 

1.10 

a.  60 

2.00 

1.15  1 

.90 

.50 

1.10 

1.85 

2.40 

1.05; 

.75 

.85 

1.10 

1.00 

2.20 

1.00  ' 

.70 

.80 

1.10 

1.15 

2.05 

1.10 

.70 

.30 

1.10 

.85 

1.06 

1.05  1 

.80 

.85 

al.25 

.75 

1.00 

.75 
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Discharge  measurements  of  Arkansas  River  near  Coolidge,  Kans.,  in  190S. 


Date. 


Hydrographer. 


&t.     \^^^r^^ 


May  4 A.  Jacob 

May  5 do. . . 

May  6 do.  _ . 

Mavis do... 

June  2 do.  _ . 

June  ^ _ do. . . 

June  9 _ -do. . . 

Jxme  11  - - - do. . . 

Jime26 ' do... 


Feet. 
0. 


Jnlyl3._.- 
Jiily25.... 
July  27-... 
Angnst  11  - 
Aagnst  13 . 


-do. 
.do. 
.do. 
.do. 
.do. 


20  I 
71 
40 
60 
50 
0 
40 
60 
80 

a5 

15 
18 

78 


Second-feet, 
16 
10 
70 
11 

32 

29 

4,486 

27,361 

2,670 

375 

45 

7 

971 

262 


Rating  table  for  Arkansas  River  near  Coolidge,  Kans,,from  May  7  to  June  7, 

1903, 


b^^t. 

DiBcbarge. 

&i. 

Dlficharge. 

Gage 
heiKht. 

Dincliarge. 

1 

i 

1  heiglft. 

Feet. 

Discharge. 

,                                         1 
FeeL      Seeond-feet} 

Feet. 

Second^feet. 

Feet. 

1  Second-feet. 

Second-feet. 

0.2     ,                7 

0.6 

36 

1.0 

155 

1.4 

844 

.3     ;               9 

.7 

57 

1       1.1 

'           199 

.4    1            13 

.8 

83 

1.2 

1          245 

1       .5                21 

.9 

115 

1.8 

,          294 

1 

IBB  99—04 18 
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Rating  table  for  Arkansas  River  near  Coolidge^  Kana.y  from  June  8  to  October 

31,  i9oa. 


heiglTt. 

Discharge. 

Gage 
height. 

Discharge. 

Qage 
height. 

Discharge. 

1 

'     Gage 

,  heiglit. 

.     Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet, 

0.6 

1 

1.6 

144 

2.6 

3,130 

3.6 

16,480 

.7 

2 

1,7 

220 

2.7 

4,310 

3.7 

17,840 

.8 

3 

1.8 

335     1 

2.8 

5,630 

3.8 

19,200 

.9 

4 

1.9 

490     1 

2.9 

6,970 

3.9 

20,560 

1.0 

5 

2.0 

680 

3.0 

8,320 

4.0 

21.920 

1.1 

7 

2.1 

900 

3.1 

9,680 

4.1 

23,280 

1.2 

13 

2.2 

1,170 

3.2 

11,040 

4.2 

24,640 

1.3 

29 

2.3 

1,470 

3.3 

12,400    ' 

4.3 

26,000 

1.4 

55 

2.4 

1,830 

3.4 

13,760 

4.4 

27,360 

1.5 

92 

2.5 

2,330 

3.5 

15, 120    ; 

4.5 

28,720 

Estimated  monthly  discharge  of  Arkansas  River  near  Coolidge,  Kans. ,  for  r.HJS, 
[Drainage  area,  24,000  square  miles.] 


Month. 


Maya 

June 

July 

August  ... 
September 
October . . . 


The  period . 


Discharge  in  second-feet. 


Maximum.     Minimum. 


319 

28,720 

1,320 

1,470 

2 

21 


8 

17 

5 

1 
0 
0 


Mean. 

57 

6,608 

211 

122 

Trace. 

4 


Total  in 
acre-feet. 


2,826 

393,203 

12,974 

7,501 


Run-off. 


Second-feet  t\««*».  «« 


0.0023 
.2700 
.0086 
.0050 


inches. 


0.0022 
.3000 
.0099 
.0058 


246 


.00016  i     .00018 


416,750 


a  May  7  to  31,  inclusive. 


ARKANSAS  RIVER  NEAR  GRANADA,  COLO. 

This  station  was  established  July  24,  1903,  by  A.  Jacob.  It  is 
located  at  the  highway  bridge  2\.  miles  north  of  Granada,  Colo., 
three-fourths  of  a  mile  below  the  head  gate  of  Buffalo  canal  and  1 
mile  above  the  mouth  of  Buffalo  Creek.  The  gage  is  painted  in  black 
on  the  lower  cylinder  of  the  third  pier  of  the  bridge  from  the  left 
bank.  The  observer  is  Ben  Riley,  the  gateman  at  the  canal.  Dis- 
charge measurements  are  made  at  high  water  from  the  wagon  bridge 
and  at  low  water  by  wading.  The  initial  point  for  soundings  is  the 
left  bridge  abutment,     The  channel  is  straight  for  2,000  feet  above 
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and  below  the  station.  The  velocity  is  fairly  uniform.  The  right 
bank  is  low,  covered  with  grans,  and  liable  to  overflow.  The  left 
bank  is  low  and  marshy  and  overflows  at  nearly  all  floods.  The  bed 
of  the  stream  is  sandy,  free  from  vegetation,  and  shifting.  At  low 
water  there  is  one  channel,  at  medium  stages  two  channels,  and  at 
high  water  one  channel.  As  the  gage  is  painted  on  the  bridge  pier. 
DO  bench  mark  has  been  established. 

Discharge  mecuurements  of  Arkmi»a»  River  near  Orancula,  Colo.,  in  19i)S. 


D»t)e. 


Angnst  10  «  . 
August  14... 
Aagiist20... 


Hydrographer. 


A.  Jacob  . 

do... 

...  .do... 


&.       I««*arge. 


bej 


Feet.        j  Second-feet. 

2. 18  '  899 

1.80  '  81 

.90  I  ^5 


oFor  measurements  prior  to  Augtist  10  see  list  of  miscellaneous  measurements  on  page  806. 
AEstunated. 

Mean  daily  gage  height,  in  feet,  of  Arkansas  River  near  Qranada,  Colo,,  for  lfH)S, 


Day. 

Aug. 

Sept. 

0.60 
.00 
.80 

.eo 

.80 
.00 
.80 
.80 
.80 
.56 
.50 

Oct. 

0.50 
.50 
.60 
.60 
.50 
.50 
.50' 
.80' 
.50  ; 
.50 
.50 

Day. 

Aug. 

..   2.00 
..   1.50 
..   1.46 
..   1.36 
..    1.20 

..  i.ao 

..   1.20 
..    1.00 
..     .90 
..     .90 

J    .80 

Sept. 

0.50 
.60 
.50 
.50 
.50 
.50 
.50 
.50 
.60 
.50 
.60 

Oct. 

0.60 
.60 
.60 
.50 
.50 
.50 
.50 
.50 
.50 
.60 
.50 

Day. 

Sept. 
0.50 

Oct. 

1 

0.70 

.70 

.TO 

.70 

.70 

.70 

.80 

.80 

1.80 

2.80 

1.80 

1« 

18 

14 

16 

16 

17 

18 

19 

20 

21 

a 

28 

!0H0 

0.60 

t 

1^ 
26 

25 

27 

..      .70 
..     .70 
..     .70 

1      70 

.50 
.50 
.50 
.60 
.60 

.£0 

3 

.60 

4 

.50 

5 

.50 

li 

28 

..      .80 

.50 

29 

30 

81 

70 

50 

50 

H 

.J    .70 
.J    .70 

1 

.50 



.50 

9. 

.80 

Ill 

11 

1                      1 

Rating  table  for  Arkansas  River  near  Oranada,  Colo.,  from  August  1  to  October 

SI,  1903. 


bS^t. 

Discharge. 

Oage 
hei^t. 

Discharge. 

Oage 
height. 

Discharge. 

hei'^t. 

Discharge. 

Feet. 
0.5 

1 

Feet. 
1.0 

Second-feet. 
14     . 

Feet. 
1.5 

Second-feet. 
195 

Feet. 
2.0 

Second-feet. 
662 

.6 

2 

1.1 

28 

1.6 

267 

2.1 

792 

.7 

3 

1.2 

50 

1.7 

353 

2.2 

950 

.8 

6 

1.3 

83 

1.8 

448 

.9 

7 

1.4 

138    1 

1.9 

548 
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Estimated  vionthly  discharge  of  Arkansas  River  near  Oranada^  Colo.,  for  ItXhl. 
[DraiDage  area,  23,478  square  miles.] 


Diflcharge  in  second-feet. 

Total  in 
acre-feet. 

6,579 

77 
61 

6,717 

•Run-oflP. 

Month. 

Maximnm. 

Minimum. 

3 
1 
1 

Mean. 

August  <* 

950 
2 
2 

107.0 
1.3 
1.0^ 

1 
0.0046     j  0.00r)3 

SeDtember  _ 

.00006  ,     .00007 

October               .  . . 

.00004        .00005 

The  period 

1 

»i_ 

o  Records  from  April  23  to  Aufru-st  1  thrown  out  as  unreliable. 
ARKANSAS  RIVER  NEAR  PROWERS,  COLO. 

This  station  was  established  May  22,  1903,  by  A.  Jacob.  It  is 
located  1  mile  east  of  Martin,  Colo.,  and  abont  5  miles  upstream  from 
Prowers,  Colo.  The  station  is  100  yards  north  of  the  Atchison, 
Topeka  and  Santa  Fe  Railway,  and  just  below  the  mouth  of  Mud 
Creek.  The  gage  is  a  hard  pine  board  nailed  to  the  first  abutment 
pile  above  the  dam  at  the  right  bank.  It  is  read  twice  each  day  by 
William  Hustan,  the  gate  keeper.  At  low  water  discharge  measure- 
ments are  made  by  wading.  At  high  water  measurements  are  made 
either  from  the  Prowers  bridge,  5^  miles  downstream,  or  from  the 
Caddoa  bridge,  6  miles  upstre.im.  At  the  Prowers  bridge  the  initial 
point  for  soundings  is  the  left  pier.  At  the  Caddoa  bridge  the  initial 
point  for  soundings  is  the  south  pier.  The  channel  is  straight  for  600 
feet  above  and  300  feet  below  the  station.  At  the  dam  the  right 
bank  is  high,  wooded,  and  not  liable  to  overflow.  The  left  bank  is 
high,  sodded,  and  liable  to  overflow  at  high  water.  The  cross  sec- 
tion of  the  stream  at  the  gage  is  the  crest  of  the  dam. 

The  bench  mark  is  a  nail  in  the  oak  pile  to  which  the  gage  is 
attached.     It  is  at  the  same  elevation  as  the  6-foot  mark  on  the  gage. 

The  Keesee  ditch  and  the  Colorado  and  Kansas  canal  are  taken  out 
just  above  the  dam.  Their  discharge  must  be  added  to  that  at  the 
dam  to  obtain  the  total  for  the  river  at  this  point. 

The  cap  which  forms  the  crest  of  the  dams  was  washed  away  by 
floods  in  June  and  August,  1903.  Two  rating  tables  are  necessary  on 
this  account — one  for  the  periods  while  the  cap  was  in  place  and  one 
for  the  periods  when  it  was  washed  away. 
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Discharge  mecusurements  of  Arkanscts  River  near  Prowers,  Colo. ,  in  lOiJS, 


Date. 


Hydrogrmpfaer. 


sx  \^^-^^ 


heigrl 


June  30 _ A.  Jacob  . 

July  10 do  ... 

July  15 ! do  -.- 

July  33_ J do  ... 

July  30_ _ do  ... 

August  7- - do 

August 9..     __. do --. 

August  15 do  .  - . 

August  19 .  _  do  . . . 


Feet. 

Second-feet. 

0.80 

1,819 

.20 

140 

.55 

494 

.40 

248 

.24 

106 

.23 

70 

1.40 

3,988 

.10 

111 

.35 

333 

Jffti«  daily  gage  height,  in  feet,  of  Arkansas  River  near  Prowers,  Colo.,  for  lU().i. 


D«y. 

June. 

July.  1  Aug.  Nov. 

Dec.  1             Day. 

jjune. 

July. 

Aug. 

Nov.   Dec. 

1 

1 

0.90  \  0.90  1 

0.10      17 

2.65 

0.40 

0.10 

(«)    1 

4 

(°) 

.70 

.25  1 

.10      18 

1  1.90 

..30 

.43 

(")    ' 

3 

(«) 

..tO 

.10    

.10      19 

1.70 

.30 

.35 

(">     

4 

(«) 

.45 

.00 

.10     20 

.10  "  21 

2.56 

.90 

.41 

0.10  ' 

5 

0.15 

.35 

.00 

I.a5 

.55 

.40 

.10 : 

5 

2.10 
.S.10 
1.30 

.30 
.25 
.20 

.00 
.20 

.20     22 

.30  '  23 

1.30 

.  .  .  1  1.10 

.40 
.35 
.30 

.29 
.22 
.10 

.10     .      . 

.10, 

S 

.40  1 

.20   ,  24 

.10|l25 

.10     26 

.10     27 

90 

.10  1 

% 

1..S5 

.20  1  1  10 

1     .H5 

I    .75 

60 

.40 
.40 

.10 
.13 

.20 

10 

L65 

2.m 

.10 
.10 

.60   

.65    

,20  ' 

11 

.20  1 

12 

4.80 
2.60 

.05 
.20 

.48   

.:*)  

.10     28 

.10   '  29 

.20  !'  30 

'    .80 

1    .80 

.30 
.20 

.20 

13 

.20    

U 

1.25 

.40 

.20  

.80 

.20 

C°) 

.20, 

15 

1,50 
1.45 

,80      .10   

.30     81 

1 

.20 

1 

16 

.50       .10 

I 

. 

1 

a  No  water  going  over  dam. 
KOTE.— Daring  September  and  October  and  the  fore  part  of  November  there  may  have  been 
a  small  amount  of  water  jxissing  over  the  dam,  but  there  is  no  record  of  such  flow.    If  there  was 
any  it  was  very  slight. 
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Rating  table  for  Arkansas  River  near  Prowers,  Colo.  ^  from  June  5  to  July  12  and 
from  August  9  to  August  i6, 190S, 


Gage 
height 


Feet. 
0.0 
.1 
.2 
".3 
.4 
.5 
.6 
.7 
.8 
.9 


Discharge. 


Second-feet. 

65 

95 

145 

260 

425 

655 

990 

1,380 

1,770 

2,160 


Gage 
height. 


Feet. 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 


Discharge. 

1     Gage 
height. 

Second-feet. 

!     Feet. 

2,550 

2.0 

2,940 

2.1 

3,330 

2.2 

3,720 

2.3 

4,110 

2.4 

4,500 

2.5 

4,890 

2.6 

5,280 

2.7 

5,670 

1      2.8 

6,060 

,      2.9 

Discharge. ! 

heilM 

Second-feet. 

Feet. 

6,450 

8.0 

6,840     1 

3.2 

7,230 

8.4 

7,620  ; 

3.6 

8,010 

8.8 

8,400 

4.0 

8,790 

4.2 

9,180 

4.4 

9,570 

4.6 

9,960 

4.8 

Discharige. 

Second-feet 
10,350 
11,130 
11,910 
12,690 
13,470 
14,250 
15,030 
15,810 
16,590 
17.370 


Rating  table  for  Arkansas  River  near  Prowers,  Colo,,  from  July  13  to  August  S 
and  from  November  20  to  December  SI,  1903, 


^i.  \  Discharge. 


Feet. 

0.0 

.1 


Second-feet. 
5 
25 

65 


Gage 
height. 

Discharge. 

hei^t. 

Discharge. 

hei^ILl 

Feet. 
0.9 

Discharge. 

Feet. 

0.3 

.4 

.5 

Second-feet. 
140 
250 
435 

Feet. 
0.6 

.7 
.8 

Second-feet. 
690 
1,005 
1,380 

Second-feet. 
1,780 

Estimated  monthly  discharge  of  Arkansas  River  at  Colorado  and  Kansas  dam, 
near  Prowers,  Colo,,  for  1903. 
[Drainage  area,  19,125  square  miles.) 


DiSv-harge  in  second-feet. 

Total  in 
acre-feet." 

255,630 
27,239 
21,275 
1,547 
1,414 
2,380 
1,785 

Ban-off. 

Month. 

Maximnm." 

Minimum.^  1    Mean.o 

Second-feet 

0.2246 
.0282 
.0181 

Depth  in 
inches. 

June  (26  days) 

Jnlv .- 

17,440 

2,202 

3,003 

29.5 

23 

86.2 

148 

1 
131.5         4,296 

90.5            443 

32                346 

26      ,            26 

23      !           23 
46.2              40 
30.5  '           60 

0.  255 
.027 

Angnflt 

.031 

September 

.0014  1        .001 

October 

.0012 
.0021 
.0031 

.001 

Novftinber 

.002 

December  1-15 

.003 

The  period  . . . 

1                   ] 

311,270 

I              , 

a  Maximum  and  minimnm  include  water  in  Keesee  ditch  and  Colorado  and  Kansas  canal. 
Note.  —From  August  27  to  November  19  there  are  no  definite  records  for  the  river,  but  accord- 
ing to  information  from  the  State  engineer's  office  there  was  little  or  no  flow  over  the  dam  dar- 
ing September,  and  during  October  and  November  some  water  jMissed  over  the  dam,  bat  how 
much  is  not  known. 
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Discharge  measurenienU  of  Colorado  and  Kansas  <nnal  near  Prowers,  Colo., 

in  190S, 


Day. 


Hydrographer. 


.SSt.     'l>U«har,e. 


heigl 


April  23_ A.  Jacob. 

Mayl.__ _ ' do... 

May  9... do  ... 

May20_. | do... 

Do ._ do  ... 

Do-_ do  ... 

Do. do  ... 

Jane  5 _ do  . . . 

June  23 do  . . . 

Jnne  30 _ ; do  . . . 

July  10  _ do  --- 

jTay23 _ do  --- 

jTily  30 _ do  ... 

Angnst  7 _ ' do  ._. 

August  15 do  - .  . 


I 


*€t. 

Second-feel. 

1.07 

28 

1.82 

37 

1.04 

21 

1.42 

31 

1.11 

21 

1.64 

41 

.53 

5 

.04 

21 

1.70 

49 

1.85 

54 

1.05 

22 

1.33 

38 

.85 

18 

1.00 

23 

1.15 

29 

Mean  daily  gage  height,  in  feet,  of  Colorado  and  Kansas  canal  at  Martin,  near 

Prowers,  Colo.,  for  1903, 


Day 

1 

,  June. 

July. 

Aug. 

Kept. 

Oct. 

Nov. 

Dec. 

1 

0.80 

1.20 

1.10 

1.10 

1.00 

0.95 

0.90 

♦ 

80 

2.00 
2.10 

1.25 
1.10 

1.10 
1.10 

1.00 
1.00 

.95 
.95 

.90 

3 

!        .80 

.90 

4 

80 

2.00 

1.00 

1.10 

1.00 

.95 

.90 

5 

1        .80 

2.00 

1.00 

1.10 

1.00 

1.00 

.80 

« 

90 

1.80 

1.00 

1.10 

1.00 

1.00 

.80 

-• 

1.10 

1.85 
.96 

1.10 
1.10 

1.10 
1.10 

1.00 
1.00 

1.00 
1.00 

50 

8 

2.10 

.50 

9 

'      2.85 

.90 

1.80 

1.10 

1.00 

1.00 

.50 

10 

1      2.90 

.90 

2.15 

1.10 

1.00 

1.00 

.50 

11 

8.10 

.90 

1.00 

1.10 

1.00 

1.10 

.60 

12 

1      2.60 

1.65 

1.50 

1.10 

1.00 

1.10 

.60 

13 _ 

2..50 

2.20 

1.30 

1.10 

1.00 

1.10 

.40 

U 

3.10 

1.90 

1.10 

1.10 

1.00 

1.10 

.40 

15 

2.20 

2.20 

1.10 

1.10 

1.00 

1.10 

.40 

18 

'      2.30 

2.20 

1.10 

1.10 

1.00 

1.10 

(") 

17 

1.95 

2.20 

1.10 

1.00 

1.00 

1.00 

18 

2.10 

1.80 

1.10 

1.00 

1.00 

1.00 

19 

1      2.20 

1.10 

1.40 

1.00 

1.00 

1.00 

20 

2.10 

2.60 

1.70 

1.00 

1.00 

1.00 

a 

,      2.10 

2.45 

1.75 

1.00 

1.00 

1.00 

SS 

1      1.90 

2.00 

1.10 

1.00 

1.00 

l.Of} 



a  Ouial  dry  from  December  16  to  31,  inclnaiye. 
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Mean  daily  gage  height,  in  feet,  of  Colorado  and  Kansas  canal,  etc. — Continued. 


Day. 

Jnne. 

July. 

Ang. 

Sept. 

Oct. 

Not.       I>ec. 

23 

1.90 
1.70 
1.70 
1.70 
1.70 
2.10 
2.10 
2.10 

1.65 

.90 

1.15 

1.40 

1.40 

.90 

.80 

.80 

.80 

1.10 
1.10 
1.10 
1.10 
.  1.10 
1.10 
1.10 
1.10 
1.10 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.96  1     

24 

96 

26 

.96  i 

26 

.96 

27 

95 

28 » 

90 

29 

.90 
.90 

80 

31 

Rating  table  for  Colorado  and  Kansas  canal  near  Prowers,  Colo, ,  from  June  1 

to  December  31, 1903, 


Gage 
height. 

Discharge. 

hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

hSSt 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.4 

5.5 

1.1 

26.5 

1.8 

51.0 

2.5 

76.0 

.5 

8.0 

1.2 

30.0 

1.9 

54.5 

2.6 

80.0 

.6 

10.5 

1.3 

33.5 

2.0 

58.0 

2.7 

84.0 

.7 

13.5 

1.4 

37.0 

2.1 

61.5 

2.8 

88.0     ' 

.8 

16.5 

1.5 

40.5 

2.2 

65.0 

2.9 

92.0 

.9 

19.5 

1.6 

44.0 

2.3 

68.5 

3.0 

96.0 

1.0 

28.0 

1.7 

47.5 

2.4 

72.0 

3.1 

100.0    1 

Estimated  monthly  discharge  of  Colorado  and  Kansas  canal  near  Prowers,  Colo., 

in  1903. 


Discharge  in  second-feet. 


Month. 


MftximTiTn .    MinJTnnm, 


June  - -  - 

July. 

August 

September 

October 

November 

December  1-15 


100.0 
76.0 
63.2 
26.5 
23.0 
26.5 
19.5 


The  period  . 


Mean. 


Total  in 
acre-feet. 


16.5  I 
16.5  I 
23.0  I 
23.0 

23.0  : 

19.5  1 

5.5  I 


54.9 
41.9 
30.6 
24.9 
23.0 
22.8 
11.7 


8,267 
2,576 
1,881 
1,482 
1,414 
1, 3o7 
348 

12,325 
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Di9charge  measurementB  of  Ktesee  ditch  near  Prowers,  Colo.,  in  19()3. 


Date. 


Hydrographer. 


hS^l       I>i-ch*W. 


April  23 A.Jacob. 

Hay  1 - do  ... 

3tlay9 do  ... 

May  30 do  . . . 

Do do  ... 

June 5 I do  ... 

June 23 do  ... 

June  30 | do  ... 

July  10 i do  ... 

July 23 | do  ... 

July  30 I do  ... 

August? do  ... 

August  15 do  ... 


Fttt. 


1. 
1. 
1. 

(«) 
(«) 

1. 

1. 

1. 


1.80 


Second'/eet. 
8.0 
3.9 
8.2 
7.4. 
13.7 
9.0 
(«) 
(«) 
9.0 
13.0 
12.0 
13.0 
12.0 


a  Not  drawing. 
Mean  daily  gage  height,  in  feet,  of  Keesee  ditch  near  Protcera,  Colo. ,  for  1903, 


i>»y. 


Jnly 


Aner-  Sept 


Day. 


July.  Augr.  \  Sept.  I        Day.         '  July.]  Aug. '  Sept 


1. 


a..... 

4 

5 

S 


8., 
9. 
10. 


1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 


1.75 
1.75 
1.75 
l.SO 
1.50 
1.60 
1.50 
1.76 
1.75 
1.75 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


1.76 

1.75 

1.75 

1.75 

I  1.75 

I  1.75 

I  1.75 

'  1.75 


1.00  I'  20 1  1.75 

1.00   i2l I  1.75 


1.75     1.75     1.00  122 1.75     1.75 


I 


1.75 
1.75 
1.75 
1.76 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 


1.00 
1.00 
1.00 
1.00 


24. 


-f 


I  1.75 

:  \.m 

I  1.35 

'  1.56 

i  1.75 

I  1.75 

1.63 

1.50 

1.76 


1.75  I 
1.75. 
1.75  I 
1.75  I 
1.75  , 
1.75  I 
1.75  ' 
1.75 
1.75 


Rating  table  for  Keesee  ditch  near  Prowers,  Colo,,  from  July  1  to  September  15, 

1903, 


hegft.  |^*«^W., 

Fttt.  Secomd-fett. 

1.0  3.0 

1.1  4.2 


Discharge. 


hfc  ^^^^-- 


I  Second-feet. 
I  10.2 

11.4 
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Estimated  monthly  discharge  of  Keesee  ditch  near  Prowers,  Colo.,  for  1903. 


Month. 

DiBchargre  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

July _. 

12.6 

IS.O 

8.0 

7.2 
9.0 
3.0 

11.6 

11.6 

3.0 

713 

August _ 

713 

September  1-15 

89 

The  period 

1.515 

ARKANSAS  RIVER  NEAR  LA   JUNTA,  COLO. 

This  station  was  established  April  7,  1903,  by  M.  C.  Hinderlider. 
It  is  located  1  mile  east  of  La  Junta,  Colo.,  200  feet  east  of  the  station 
signal  on  the  Atchison,  Topeka  and  Santa  Fe  Railway  and  one-fourth 
mile  west  of  the  stock  yards.  The  gage  is  read  twice  each  day  by 
J.  M.  Iloskins.  It  is  an  inclined  4  by  6  inch  pine  timber  18  feet  long, 
bolted  at  the  lower  end  to  the  shale  bed,  and  with  its  upper  end  buried 
in  the  shale  and  clay  bank.  It  reads  from  0.2  to  6.5  feet.  Discharge 
measurements  are  made  at  high  water  from  the  downstream  side  of 
the  highway  bridge  one-fourth  mile  upstream.  At  low  water  meas- 
urements are  made  by  wading.  The  initial  point  for  soundings  is  the 
south  end  of  the  wagon  bridge.  The  channel  is  straight  for  50  feet 
above  the  gage  and  for  600  feet  below.  The  current  is  moderate  and 
there  is  but  one  channel  at  all  stages.  The  right  bank  is  high 
and  steep  and  is  not  liable  to  overflow.  The  left  bank  is  a  gravel 
and  sand  bar  sloping  gently,  over  which  the  water  rises  for  about  300 
feet.  The  bed  of  the  stream  is  composed  of  shale  and  shifting  sand. 
At  low  water  the  measurements  are  made  by  wading  at  the  gage  rod, 
and  a  good  cross  section  of  smooth  shale  can  be  obtained,  giving 
accurate  results.  At  high  water,  when  measurements  are  made  from 
the  bridge,  the  current  is  broken  by  old  piles  under  the  bridge,  which 
decreases  the  accuracy  of  the  measurements  at  these  stages.  The 
bench  mark  is  a  2-inch  iron  pipe  4  feet  long  driven  3  feet  into  the 
shale  and  set  in  cement.  The  top  is  painted  white.  The  elevation 
of  the  top  is  2.37  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Arkansas  River  near  La  Junta,  Colo,,  in  1903. 


Date. 


April  7.- 
April25. 
April  30. 
May  12.. 
May  13.. 
May  23.. 


Hydrographer. 


M.  C.  Hinderlider . 

A.  Jacob - . 

do 

do 

do 

do 


Gaee 
height. 

Feet. 

0.40 

.80 

.90 

.75 

.50 

.70 

Discharge'. 

Second-feet. 
7 

4:i 

60 
32 
12 
34 
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DUduirffe  vieaturements  of  ArkanKU  Biver  near  La  Junta,  Coio, ,  in  7.9at— Oont^d. 


Date. 


Hydrographer. 


May28 A.Jacob. 

June  6 _ do  -.. 

Jane  18 do  . . . 


Julys.... 
July  9.... 
July  17.. - 
July  22... 
August  1. 
August  6. 
August  8. 


.do 
.do 
_do 
.do 
.do 
-do 
.do 


October  17 B.  C.  Murphy. 


tolght. 

Diacharge. 

Feet. 

Second-feet, 

1.05 

86 

4.60 

5,091 

4.85 

4,575 

.40 

51 

.80 

28 

1.15 

259 

.45 

40 

.78 

87 

.48 

22 

1.71 

610 

.33 

9 

Mean  daily  gage  height  ^  in  feet,  of  Arkansas  River  near  La  Junta  ^  Colo. ,  for  190S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

0.80 
.56 
.56 
.50 
.40 
.46 
1.45 
2.00 
1.40 
.86 
.56 
.56 
.50 
.50 
.40 
.40 
.60 
1.10 
1.50 
1.20 
.90 
.50 
.46 
.40 
.45 
.76 
.85 
.80 
.60 
.45 
.90 

Sept. 

Oct. 

1 

0.86  i      1.16 
.90        1.06 
.96        1.10 
.90        1.46 
.85  1      1.86 
.80      a2.Q6 

1.80 
.46 
.80 
.80 
.40 
.56 
.60 
.46 
.40 
.86 
.95 

i.ao 

1.80 
1.86 
1.86 
1.36 
1.20 
1.40 
2.20 
1.05 
.60 
.60 
46 
1.45 
1.20 
1.35 
1.25 
1.10 
1.36 
1.50 
1.20 

0.75 
.70 
.70 
.75 
.70 
.70 
.70 
.70 
.70 
.70 
.50 
.40 
.40 
.55 
.75 
.70 
.70 
.80 
.75 
.60 
.50 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 

0.40 

2 

.45 

3 

.46 

4 

.60 

5 

8 

0.40 
.40 
.40 
.40 
.80 
.40 
.86 
.40 
.40 
.40 
.40 
.40 
.40 
.80 
.70 
.65 
.46 
.60 
.60 
.60 
.70 
.76 
.90 
.90 
.80 
.86 

.50 
.40 

7 

(*) 
iP) 
(*) 

4.60 

4.55 

2.60 

«-6.75 

<-7.00 

0  6.50 

.40 

8 

.60 

9 

.46 

10 

.40 

11 

12..*. 

.40 
.40 

L3 

.50      C6.00 

.96  !   ^5.40 

.80      <;6.00 

l.»      «4.70 

1.06      O4.50 

.90      04.36 

1.00  1    C4.26 

1.25  '      8.90 

.76  1      3.80 

.80        S.60 

.40 

14 

.40 

15 

.40 

16 

.40 

17 

.40 

18 

.40 

19 

.46 

20 

36 

a 

.<X) 

22 

.80 

23 

.70 

.75 

1.10 

1.26 

1.06 

2.85 
2.65 
2.26 
1.80 
1.66 

30 

24 . 

.90 

25...                 .       . 

80 

2ft 

30 

27 

40 

28 

1.10 

2  on 

.40 

29 

1.15'      2.66 
1.10        8.15 
1  05 

40 

a) 

SI 

.50 
75 



"Rain. 

A  Obeerrer  changed.    Ko  records. 

«  Records  for  Jane  10  to  19,  both  inclnsf  ve,  are  hypothetical  and  were  sent  in  by  hydrographer, 
lieing  taken  from  drift. 
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Rating  table  for  Arkansas  River  near  La  Junta^  Colo.,  from  April  5  to  June  5,  19(f.J, 


Gage 
height. 

1 
Discharge . 

hei*^t. 

Discharge.  I 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Discharge- 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.3 

3 

0.7 

26 

1.1 

96 

1.5 

176 

.4 

ft 
< 

.8 

88 

1.2 

116 

.5 

12 

.9 

56 

1.3 

136    , 

.6 

18 

1.0 

76 

1.4 

156 

i 

Three  rating  curves  owing  to  change  in  channel  at  high  and  low  water. 
Rating  table  for  Arkansas  River  near  La  Junta,  Colo.  ,froni  June  6  to  July  17, 1CK}3, 


Gage 
keight. 


heig] 


Feet. 

0.3 

.4 

.5 

.6 

.7 

.8 

.9 

1.0 

1.1 

A.2 


1 

Discharge.  | 

Gage 
height. 

Second-feet. 

Feet. 

32 

1.3 

43 

1.4 

57 

1.5 

73 

1.6 

94 

1.7 

120 

1.8 

152 

1.9 

191     1 

2.0 

234 

2.2 

285 

2.4 

Discharge,  j 

Second-feet. 
340     ! 
400     j 
460     I 
530 
600 
680 
765 
855 
1,045 
1,260 


Gage 
height. 


Feet. 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 


Discharge. 


GW.     ^^^^ 


Second'feet. 
1,495 
1,745 
2,020 
2,310 
2,635 
3,010 
3,420 
3,840 
4,265 
4,695 


height. 

Feet. 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.5 
7.0 


Second-feet. 
5,125 
5,555 
5,9a5 
6,415 
6,845 
7,275 
7,705 
8.135 
9,210 
10,285 


Rating  table  for  Arkansas  River  near  La  Junta,  Colo.,  from  July  18  to  October  Si, 

1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.  ' 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. \ 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.3 

6 

0.8 

90     ' 

1.3 

352 

1.8 

667 

.4 

18 

.9 

124     1 

1.4 

415     1 

1.9 

730 

.5 

32 

1.0 

173 

1.5 

478 

2.0 

793 

.6 

48 

1.1 

229 

1.6 

541     1 

2.1 

a% 

.7 

66 

1.2 

289 

1.7 

604 

1 

2.2 

919 

HOYT.] 


ARKANSAS   RIVER   DRAINAGE    BASIN. 


285 


Estimated  monthly  discharge  of  Arkansas  River  yiear  La  Junta,  Colo.,  for  mut, 
[Drainage  area,  12,200  square  miles.] 


DiacharKe  in  second-feet. 


Month. 


Maximam. 


April  5-30 

May  l-«  and  13-31 «. 

June 

July-. 

AngDst 

September 

October 


The  period . 


Ifinimnm. 


Mean. 


56 

3 

126 

12 

10,285 

86 

919 

32 

793 

18 

90 

18 

78 

6 

17 

68 

3,328 

250 

126 

47 

21 


Total  in 
acre-feet. 


877 
3,'372 
198,030 
15,372 
7,747 
2,797 
1,291 

229,486 


Run-off. 


Second-feet  rw»«*K  in 


I 


0.0014  I 
.0056 
.2728  I 
.0205 
.0108 
.0039 
.0017 


0.0014 
.0052 
.3043 
.0236 
.0119 
.0044 
.0020 


oMay  7-U5,  no  record. 
ARKANSAS  RIVER  NEAR  ROCKY  FORD,   COLO. 

The  old  station  was  located  2  miles  northeast  of  Rocky  Ford,  Colo., 
and  was  estiiblished  May  3,  1897.  The  gage  consisted  of  a  vertical  1 
by  3  inch  timber  notched  in  tenths  and  securely  nailed  to  the  pile  pro- 
traction to  the  abutment  of  the  wagon  bridge  at  the  left  side  of  the 
stream,  upper  side  of  the  bridge.  The  initial  point  for  soundings  was 
on  the  left  bank  at  the  water's  edge.  Both  banks  are  high  and  liable 
to  overflow  only  at  very  high  water.  The  channel  is  straight  for  about 
3»)0  feet  above  and  below  the  station.  The  bed  is  sandy  and  shifting. 
This  station  was  abandoned  April  7,  1900. 

The  new  station  was  established  by  R.  W.  Ilawley  April  19,  1901. 
It  is  located  2  mil^  west  of  the  wagon  bridge  at  Rocky  Ford,  4.^  miles 
northwest  of  the  Rocky  Ford  station  on  the  Atchison,  Topeka  and 
Santa  Fe  Railway,  and  one-fourth  mile  below  the  old  ford.  The  gage 
is  an  inclined  4  by  6  inch  pine  timber  on  the  left  bank  at  the  end 
of  the  cable.  It  is  fastened  to  bed  rock  by  bolts  2  feet  long,  which 
are  cemented  into  the  rock.  During  the  high  water  in  June,  1003,  the 
upper  section  of  the  gage  rod  was  carried  away.  The  rest  of  the  read- 
ings during  that  flood  were  read  on  a  temporary  rod.  They  were  cor- 
rect^ to  reduce  them  to  the  datum  of  the  previous  gage.  After  the 
flood  had  subsided  a  new  gage  was  established  on  the  old  gage  datum. 
The  gage  is  read  twice  each  day  by  L.  Enyart.  Discharge  measure- 
ments are  made  by  means  of  a  cable  and  car  laocted  at  the  gage.  At 
low  water  measurements  may  be  made  by  wading.  The  initial  point 
for  soundings  is  the  crest  of  the  shale  on  the  north  bank  of  the  river 
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[NO. 


at  the  top  of  the  gage.  The  channel  is  straight  for  1,000  feet  above 
and  800  feet  below  the  station.  It  has  a  width  of  260  feet  at  ordinarj- 
high  water  and  25  to  35  feet  at  low  water.  The  velocity  is  well  dis- 
tributed and  never  sluggish.  The  right  bank  overflows  at  a  gage 
height  of  7  feet.  The  left  bank  is  composed  of  shale  to  a  height  of  9 
feet,  above  which  there  is  a  clay  bank  extending  to  a  height  of  30  feet 
above  the  river  bed.  It  will  never  overflow.  The  bed  of  the  stream 
is  composed  at  times  of  smooth,  level,  slaty  shale.  More  frequently, 
however,  there  is  a  sand  bar  in  the  middle  of  the  stream,  forming  two 
channels.  The  bench  mark  is  a  nail  driven  at  the  edge  of  a  notch 
cut  on  the  north  side  of  a  Cottonwood  tree  on  the  right  bank  of  the 
river.  It  is  about  14  feet  above  the  ground  and  is  7.52  feet  above 
the  zero  of  the  gage.  This  station  is  of  especial  importance  owing  to 
the  fact  that  it  is  on©  of  the  few  places  on  Arkansas  River  where  the 
channel  is  at  all  permanent. 

Discharge  mecLsurements  of  Arkansas  River  near  Rocky  Ford,  Colo,,  in  1903. 


Date. 


AprUe 

April  27.-.. 

May  12 

May  25 

May  27 

June  8 

June  16 

July6 

Julys 

July  18 

July  19 

July  21 

August  2  - . 
August  5 .  _ 
August  8  _  - 
August  16 . 
October  16 


Hydrographer. 


M.  C.  Hinderlider . 

A.  Jacob 

...do 


...do  

..--do  

.-..do 

do 

do 

do 

....do 

do 

do 

do 

do ; 

do 

do 

E.  C.  Murphy . 


Feet. 
0.23 

-  .10 

-  .10 
.70 
.55 

2.55 

3.80 

1.40 

1.10 

2.00 

2.88 

1.38 

.70 

.43 

1.50 

1.31 

.49 


Diacfaarge. 


Second-feet. 

108 

14 

14 

328 

242 

2,412 

6,712 

O-JO 

341 
9.M 
2,998 
496 
129 
61 
578 
439 
110 
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Mean  daily  gage  height  ^  in  feet,  of  ArkanMut  River  near  Rocky  Ford,  Colo. ,  for  19()S, 


Day. 


Apr.      May. 


1.. 

«-. 
3.. 
4.. 
5.. 
8.. 

^-. 

9.. 
W. 
Il- 
ls.. 
13.. 
14.. 
15.. 
16.. 
17.. 


».. 
il.. 
JB.. 
S.. 
84.. 
S-. 

a.. 

27.. 

».. 

29.. 
30  . 
31. 


0.20 
.» 
.23 
.17 
.M 
.20 
.20 
.18 
.18 
.18 
.13 
.15 
.10 
.10 
.13 
.18 
.10 
.10 
.10 
.10 
.10 
.00 
~  .10 

-  .10 

-  .10 


-0.10 

-  .10 
.10 
.00 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 
.30 
.80 
.88 
.60 
.00 
.85 
.80 
.80 
.80 
.53 
.70 
.55 
.55 
.50 
.40 
.65 
.20 


JoDe.     July.  I  Aug.      Sept.      Oct. 


0.46  I 

.75  I 


1.00 

1.60  I 
a2.aO  I 


3.35 
8.80 
2.85 
6.50 
8.00 
2.80 
2.60 
2.75 
2.85 
8.70 
8.90 
8.60 
&40 
8.80 
8.20 
8.10 
2.90 
2.80 
2.00 
2.60 
2.40 
2.25 
2.35 
2.35 


2.10 
1.90 
1.40 
1.25 
1.65 
1.40 
1.20 
1.10 

.75 
1.10 
1.60 
2.10 
2.05 
2.00 
1.55 
1.60 
1.65 
2.00 
2.75 
1.45 
1.80 
1.65 
1.65 
l.HO 
1.00 
1.80 
1.06 

.85 

i.t:^ 

1.15 
.95 


0.60 

.70 

.56 

.60 

.45 

.40 

2.60 

1.66 

2.65 

1.20 

.55 

.40 

.80 

.80 

.80 

1.85 

1.65 

1.66 

1.06 

1.05 

.45 

.30 

.60 

1.15 

1.08 

.65 

1.10 

.65 

.40 

.a5 

.65 


0.40 
.45 

.60 
.58 
.45 

.38 
.40  I 
.86 
.331 

.45-| 
.80. 
.75! 
.53. 
.60  I 
.65  i 
.60  I 
.80  I 

.78 ; 

.60  i 


,  I 


.43 
.38 
.40 
.55 
.45 
.48 
.63 
.65 
.48 


1.45 
.65 
.45 
.80 
.40 
.38 
.30 
.38 
.88 
.88 


.88 
.40 
.45 
.60 
.60 
.55 
.60 
.60 
.60 
.60 
.55 
.60 
.60 
.60 
.60 
.60 
.60 
.65 
.65 


a  Rain. 

Rating  table  for  Arkansas  River  near  Rocky  Ford, 

190S, 


Colo.,  from  April  6  to  June  lu. 


bei^t. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

-0.1 

14 

;       0.9 

458 

.0 

38 

1.0 

526 

.1 

69 

1.1 

600 

.2 

102 

1.2 

680 

.3 

137 

1      1.8 

760 

.4 

176 

1      1.4 

840 

.5 

222 

1.5 

930 

.6 

273 

1.6 

1,030 

.7 

328 

1.7 

1,140 

.8 

392 

1.8 

1,250 

he^t. 

Discharge,  i 
Second-feet! 

heigfft. 
Feet. 

Dist^harge. 
Second-feet. 

Feet. 

1.9 

1,370     1 

2.9 

3,220 

2.0 

1,490     1 

3.0 

3,510 

2.1 

1,620 

3.1 

3,820 

2.2 

1,770 

3.2 

4,150 

2.3 

1,940 
2,120    . 

3.3 

4,510 

2.4 

3.4 

4,900 

2.5 

2,310 

3.8 

6,710 

2.6 

2,510     ' 

6.5 

« 19, 400 

2.7 

2,720 

2.8 

2,950 

a  Estimated. 
Two  rating  tables  owing  to  change  of  river  be4. 
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Bating  table  for  Arkansas  River  near  Rocky  Ford,  Colo, ,  from  June  11  to  October 

SI,  190S. 


Gage 
height. 

DiBcharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischai-ge. 

Gage 
heiglit. 

Diarharge. 

Feet. 

8iiCond-feet.\ 

Feet. 

Second-feet. 

Feet. 

Second-feet.^ 

Feet. 

Second-feet. 

0.0 

10 

1.0 

256 

2.0 

1,060 

3.0 

3,880 

.1 

19 

1.1 

310 

2.1 

1,190 

3.1 

3,720 

.2 

30 

1.2 

870     1 

2.2 

1,350 

3.2 

4,080 

.3 

44 

1.3 

435 

2.3 

1,540 

3.3 

4,460 

.4 

62 

1.4 

504 

2.4 

1,760 

3.4 

4,870 

.5 

84 

1.5 

579 

2.5 

1,980 

3.5 

5,310 

.6 

110 

1.6 

662 

2.6 

2,220 

3.6 

5,770     , 

.7 

140 

1.7 

752 

2.7 

2,480 

8.7 

6,240    : 

.8 

172 

1.8 

848 

2.8 

2,760 

3.8 

6,710 

.9 

210 

1.9 

950 

2.9  • 

3,060 

3.9 

7,180 

Curve  extended  below  0.48  gage  height  on  this  table. 

Estimated  monthly  discharge  of  Arkansas  River  near  Rocky  Ford,  Colo,,  for  ItHKi, 
[Drainage  area,  11,440  square  miles.] 


Month. 


April  6-30 

May 

June -  - . 

July. 

August 

September 

October 

The  period  . . 


Discharge  in  second-feet. 


Maximum. 


119 

328 

19,400 

2,620 

8,350 

172 

125 

19,400 


Minimum. 


14 
14 
198 
156 
44 
49 
44 

14 


Mean. 


76 

117 

3,436 

684 

356 

95 

84 


Total  in 
acre-feet. 


3,769 

7,194 

204,456 

42,057 

21,890 

5,653 

5,165 


Run-off. 


^i?n"I?:;*i  D^Pth  in 


0.007  I 
.010 
.300 
.060  I 
.031  I 
.008 
.007  I 


0.007 
.012 

.:«5 

.069 

.(m 

.009 
.008 


ARKANSAS  RIVER  NEAR  NEPESTA,  COLO. 

The  original  station,  established  September  8,  1897,  is  located  1,CKX) 
feet  north  of  Nepesta,  Colo.,  at  a  wagon  bridge,  200  feet  below  the 
Atchison,  Topeka  and  Santa  Fe  Railroad.  The  gage  consists  of  a 
vertical  timber  graduated  to  feet  and  tenths,  securely  fastened  to  the 
upstream  cylinder  of  the  bridge,  on  the  left  side  of  the  river.  The 
channel  above  and  below  the  station  is  straight  for  several  hundred 
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feet,  while  the  bed  is  sandy  and  shifting,  and  the  results,  therefore,  are 
not  altogether  satisfactory  for  the  purpose  of  making  a  rating  table. 
This  station  was  maintained  by  the  Great  Plains  Wat^  Company  until 
December,  1900.  May  1,  1901,  another  station  was  established  by 
A.  L.  Fellows,  assisted  by  C.  W.  Beach,  at  the  dam  and  head  gate  of 
the  Oxford  Fanners'  canal,  1^  miles  west  of  Nei)esta.  The  station 
consists  of  the  dam  crossing  the  river  at  the  head  gate,  forming  a  weir, 
and  a  gage  rod,  consisting  of  a  2  by  6  inch  timber,  8  feet  long,  fastened 
to  an  oak  pile  at  the  south  end  of  the  dam;  the  location  being  marked 
by  spikes  driven  into  the  pile  at  each  foot  mark.  The  rod  is  gradu- 
ated to  feet  and  tenths  vertically.  The  observer  is  Z.  Swallow,  head- 
irate  keeper  of  the  Oxford  Farmers'  canal. 

At  low  stages  the  stream  may  be  measured  by  wading,  but  at  high 
stages  it  is  necessary  to  use  the  wagon  bridge  at  Nepesta,  making  the 
necessary  allowances  for  inflow  between  the  two  points;  this  can 
readily  be  done,  as  the  distance  is  only  about  a  mile.  Measurements 
made  at  the  highway  bridge  are  not  as  accurate  as  those  made  by 
wading,  on  account  of  the  drift,  which  collects  in  front  of  the  pile 
approaches  of  the  bridge,  and  on  account  of  the  interference  of  the 
bridge  supports  with  the  current.  The  initial  point  for  soundings  is 
the  edge  of  the  stone  abutment  at  the  east  end  of  the  bridge.  The 
channel  is  straight  for  300  feet  above  and  1,000  feet  below  the  station. 
The  water  has  a  moderate  velocity  at  low  stages  and  becomes  rapid  at 
flood  stages.  At  the  gage  both  banks  are  the  wings  of  the  dam.  The 
river  overflows  just  below  the  dam.  The  bed  of  the  stream  is  sandy 
and  shifting,  except  at  the  dam.  The  cross  section  is  fairly  stable  at 
the  bridge  below.  No  bench  mark  has  been  established,  as  the  gage 
is  spiked  firmly  to  the  oak  pile  of  the  wing  of  the  dam  and  is  well  pro- 
tected. The  station  is  of  particular  value,  as  it  is  near  the  head  of 
Irrigation  District  No.  17,  one  of  the  most  important  on  Arkansas 
River. 

In  computing  the  discharge  of  Arkansas  River  at  this  point,  the 
discharge  of  the  Oxford  Farmers'  canal  is  added,  as  its  head  gate  is 
just  above  the  station. 

This  st<ation  was  abandoned  October  31,  1903,  at  least  temporarily, 
sufficient  data  on  the  flow  of  the  river  at  this  point  having  been 
obtained. 

iSR  99—04 19 
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Discharge  measurements  of  Arkansas  River  near  Nepesta,  Colo,,  in  19(tS, 


Date. 


April  4 

Do-... 

May  26.... 

June  15    . . 

Jnly  7 

bo 

Jtdy  20- . . . 

August  3. . 

October  15 
Do-... 


Hydrographer. 


M.C.Hinderlider. 

do 

A.Jacob 

do 

C.W.  Beach 

A.  Jacob 

do 

do 

E.C.Mnrphy 

M.  C.  Hinderlider . 


hei^l        Dischar^.. 


Feet. 
0. 


Secoiid-fet't. 
14>< 

ir>6 

35S 
6,002 

615 

r)3H 

540 

152 
150 
144 


Mean  daily  gage  heighty  in  feet,  of  Arkansas  River  near  Nepesta,  Colo.,  for  H*^i.i 


Day. 

Apr. 

0.70 
:75 
.73 
.85 
.81 
.80 
.79 
.75 
.81 
.86 
.83 
.79 
.79 
.82 
.77 
.78 
.74 
.70 
.76 
.79 
.71 
.70 
.09 
.67 
.65 

.ft*; 

.70 
.69 
.70 

May. 

1 

0.76 

2                  

.82 

3             

.76 

i        ..     

.74 

5 

.73 

6 - 

.70 

7                     

.71 
.70 
.76 
.70 
.71 
.70 
.75 
.89 
.84 
.91 
.97 
.96 
.94 
.86 
.88 

8       ...         

9 

10 

11 

12               

13 

14 

15                  ..         .  . 

16             

17         .      

18 

19 

20 

21    .  .       ".. 

22 

.68 

23 

.65 
f'.60 
.47 
.54 
.44 
.51 
.65 
.58 
.58 

24        ...       

25  

26 

27                    .... 

28 

29 

30 

31 

May.     June.  |  July.  ,  Aug. 


I 


0.68 
.93 
1.10 
1.30 
1.33 
1.95 
2.00 
1.38 

«3.26  ] 
5.25  I 
2.76 
2.35 
2.08 

":^.65 
2.55 
2.00 
2.60 
2.50 
2.35 
2.28 
2.20 
2.05 
1.96 
1.75 
1.63 
1.54 
1.40 
1.41 
1.68 
1.55 


1.42 
1.30 
1.15 
1.30 

i.ao 

1.00 

.75 

.64 

1.10 

1.04 

1.20 

1.28 

1.35 

1.25 

1.03 

.98 

.95 

1.20 

1.35 

.86 

.95 

.(» 

1.30 

.98 

.98 

.98 

.88 

1.10 

.90 

.88 

.78 


0.75 
.65 
.60 
.55 
.48 
2.00 
1.55 
1.00 
1.30 
.50 
.55 
.60 
.60 
.58 
.95 
1.20 
1.15 
.88 
.83 
.40 
.45 
.48 
.83 
.80 
.75 
.98 
.68 
.53 
.48 
.35 
.48 


Sept. 

0.53 
.53 
.43 
.43  ; 

-I 

.40  \ 

.50 

.48 

.63 

.68 

.65 

.63  i 

.63  \ 

.58  i 

.68! 

.68 


.58  I 
.58  I 
.58  ' 
.58 
.53 
.48 

.50 : 

.50  ! 

.48  1 
.48  1 
.46  I 
.43 


I 


Oct. 

0.4o 
.4.3 
.4^) 
.43 
.45 
.45 
.45 
..VI 
.,-<) 
.50 
.5<) 

..M 

..'iS 
.V> 
..V> 
.nS 
.rai 
.5s 
.58 
.58 

.5:. 
..v> 

.60 
.Hi) 
.A) 
..58 
.55 
.55 
.60 


aHeavy  rain. 


t>  See  appended  note. 
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Rating  table  for  Arkansas  River  near  ye2)e8ta^  Colo.^from  January  1  to  May  23, 

lUOri. 


Gage 
height. 

Discharge. 

height. 
Feet. 

Discharge. 
Second-feet. 

heigbt. 

DiHchargi*. 

Feet. 

Second-feet. 

Feet. 

Secandft'ft. 

0.60 

39 

0.75 

84 

0.00 

208 

.65 

52 

.80 

108 

.95 

292 

.70 

66 

.85 

148 

1.00 

410 

Curve  poorly  defined. 

Rating  table  for  Arkansas  River  near  Nepesta,  Colo,,  from  May  24  to  December  iU^ 

190S. 


'   hei^t 

Discharge. 

0^ 

heignt. 

Discharge. 

'  h?lSl 

Discharge. 
Second-feet} 

hei^t. 
Feet. 

Discharge. 
Secoml-feet. 

j     Feet. 

Second-feet. 

Feet. 

Second-feet. 

j      Feet. 

0.3 

27 

1.3 

2,040 

!      2.3 

5,840    1 

3.6 

'      9,630 

.4 

51 

1.4 

2,370 

2.4 

5,670    , 

3.8 

1     10,290 

.5 

92 

1.5 

2.700 

2.5 

6,000 

4.0 

10,950 

.6 

158 

1.6 

3,030 

1      2.6 

6,380 

4.2 

1     11,610 

.7 

290     ' 

1.7 

8,360 

2.7 

6,660 

4.4 

12,270 

.8 

490 

1.8 

3,690 

!      2.8 

6,990    : 

4.6 

12,930 

.9 

740 

1.9 

4,020 

2.9 

7,320    , 

4.8 

13,590 

1.0 

1,050    1 

2.0 

4,350 

1      5.0 

7,650     1 

5.0 

1     14,250 

1.1 

1,380    1 

2.1 

4,680 

3.2 

8,310     , 

5.2 

,     14,910 

1.2 

1,710 

2.2 

5,010 

3.4 

1 

8,970 

1 

1 

1 

Curve  very  nncertain  above  0.90  foot  gage  height,  depending  upon  one  high- 
water  measurement. 

Estimated  monthly  discharge  of  Arkansas  River  near  Nepesta,  Colo.,  for  lOO.J, 
[Drainage  area,  9, 131)  square  miles.  ] 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.  ,     Mean. 


Aprilfl ;  160 

May" _..  339 

Jnne^ 15,075 


.Inly  a 

August « 

September  « 
October" 


2,436 

4,a50 

269 

158 


The  i)eriod  . 


15,075 


52 
52 
259 
201 
38 
46 
61 


38 


120 
141 
4,603 
1,390 
726 
135 
120 


Run-off. 


Total  in 
acre-feet. 


St^cond-feet  r\^_i.i,  ;„ 


7,140 

8,670 

273,898 

85,468 

44, 640 

8,033 

7, 379 


0.013 
.015 
.504 
.152 
.080 
.015 
.013 


0.015 
.017 
.562 
.175 
.092 
.017 
.015 


"1 


«  Water  in  Oxford  Farmers*  canal  included  In  all  means  and  computations  of  run-offs. 
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Discharge  measurements  of  Oxford  Farmers'  canal  at  Nepesta,  Colo.,  in  IdOS, 


Date. 


April  4._. 

Do... 

Do... 
June  \T}  .. 

July  7 

July  20... 
Augnst  3  - 


Hydroin^plier. 


h?iX  >^J-^ 


M.C.Hinderlider. 

do 

do 

A.  Jacob 

do 

do 

do 


Feet, 

1.10 

L'S 

2.00 

73 

2.50 

10:i 

1.90 

74 

3.20 

139 

3.05 

115 

.75 

13 

Mean  daily  ga^e  height,  in  feet,  of  Oxford  Farmers'  canal  at  Nepesta^  Colo., 

for  1903, 


Day. 

Apr. 

May. 

Jane. 

July. 

3.15 
3.15 
3.15 
2.90 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
2.55 
3.00 
3.00 
3.08 
3.00 
3.00 
3.05 
.     3.00 
3.13 
3.15 
8.15 

ao6 

3.00 

3.00 

3.00 

b.43 

.86 

.85 

.86 

Aug. 

0.86 

.70 

.70 

.70 

.70 

1.85 

3.00 

3.06 

3.15 

8.15 

3.00 

3.00 

3.00 

1.95 

1.98 

2.05 

3.15 

.  3.15 

2.15 

2.85 

2.90 

frl.45 

.85 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

Sept 

(k't. 

1 

1.70 

2.00 

1.50 

2.30 

2.00 

2.50 

2.70 

2.70 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

,75 

.75 

.75" 

.75 

.75 

.75 

.75 

0.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.73 
.75 
.00 
.00 
.00 
.73 
.75 
.75 
.78 
.75 
.75 
.73 
.75 
.78 
.78 
.75 
.75 
.75 
.75 
.75 

0.78 
.73 
.75 
.75 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2,90 
2.90 
2.90 
2,90 
2.90 
2.90 
2.90 
2.90 

0.70 
.70 
.00 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.68 
.70 
.70 
.68 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 

0.7U 

2 

.711 

3 

.70 

4                                    

.7l» 

5 

.7l» 

6 

.70 

7 

.:fi 

8 

9 

10 

.(« 

11      .                       .            

.0) 

12 

.»• 

13 

.(« 

14 

.(ii 

15    .           

.00 

16 

.(■• 

17 

,00 

18  ..                                 ... 

.70 

19       

.7!> 

20 

.7CI 

21                               ... 

.70 

22 

.70 

23 

.71) 

24 

71» 

25                                    ... 

.711 

26             

7.. 

27 

.7«l 

28 

,7!) 

29          

.Tin 

30 

.70 

31 

.7U 

a  Water  out  of  canal  for  ten  days. 


6  Water  turned  out  this  day. 
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Rating  table  for  Oxford  Farmers*  canal  at  Nepesta,  Colo.,  fron*  January  1  to 

December  Sl^  1903, 


he^t 

Dischargre. 
Second-feet. 

hei^t. 

Diacbarfire. 

Fttt, 

Fiet. 

Second-feet. 

0.0 

0 

0.9 

19 

.1 

1 

1       1.0 

28 

.2 

2 

1.1 

28 

.3 

8 

1.2 

38 

.4 

4 

,       1.8 

88 

.       .5 

6 

1.4 

48 

.6 

8 

1.5 

48 

.7 

11 

1    '■' 

5a 

.8 

15 

1      1.7 

58 

he*' 


tage 
•Ifirht 


Feet. 
1.8 
1.9 
2.0 
2.1 
2.2 
2.8 
2.4 
2.5 
2.6 


Diacharge  ,     »f^^    >  Discharge. 


Second-feet. 
63 
68 
78 
78 
88 
88 
98 
98 
108 


Feet. 
2.7 
2.8 
2.9 
8.0 
3.1 
8.2 


Serond-ft.et. 
109 
115 
121 
127 
183 
139 


Estimated  monthly  discharge  of  Oxford  Farmers*  canal  at  Nepesta,  Colo.  ^  for  1903, 


Month. 


Dlacharge  in  second-feet. 


Mazlmiun.    M^^^'^n""* 


April 109 

May I  14 

June. '  121 

Jnly .;  136 

August - 186 

September _.. I  11 

October I  11 


13 
0 

12 
5 
8 
0 
0 


Mean. 


31 

12 

107 

116 

64 

11 

7 


Total  in 
acre-feet. 


1,845 

738 

6,367 

7,138 

3,935 

655 

430 


ARKANSAS  RIVER  AT  PUEBLO,  COLO. 

Tbis  station  is  an  important  one,  being  located  near  the  head  of  the 
principal  irrigated  portion  of  the  valley.  Only  one  ditch  of  import- 
ance is  taken  out  above  it  in  the  Pueblo  district,  although  considerable 
water  is  used  in  the  ditches  in  the  neighborhood  of  Canyon,  which  is 
in  another  water  district.  It  is  upon  the  gagings  made  at  this  point 
that  the  water  superintendents  and  commissioners  depend  for  distri- 
bution of  water  to  ditches  below. 

This  station  was  established  in  September,  1894,  by  A.  P.  Davis. 
Originally  there  were  two  gage  rods.  The  main  gage  was  located  at 
the  Santa  Fe  Avenue  Bridge  and  consisted  of  a  vertical  6  by  6  inch 
timber  and  a  1  by  6  inch  scale  bolted  to  the  abutment  of  the  Denver 
and  Rio  Grande  Railroad  bridge  on  the  left-hand  side  of  the  river, 
graduated  to  tenths  of  a  foot.    There  was  also  a  short  vertical  rod  for 
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extreme  low  water  spiked  to  a  pile  about  20  feet  out  in  the  stream, 
reading  the  same  as  the  main  gage.  The  12-foot  mark  of  this  gage 
was  opposite  the  top  of  the  large  capstone.  The  rod  at  Victoria 
Avenue  Bridge  consisted  of  inclined  4  by  4  inch  timbers  fastened  to 
posts  set  in  the  right  bank  of  the  stream,  graduated  to  vertical  tentlis 
of  a  foot,  the  space  between  the  marks  being  0.242  of  a  foot.  This 
rod  was  placed  in  June,  1895,  for  the  purpose  of  noting  the  change  in 
the  slope  of  the  water  surface.  The  rods  were  read  until  July  10, 
1898,  when  on  account  of  the  shifting  of  the  bed  of  the  river  they 
were  abandoned  and  a  new  gage  was  installed  on  the  east  side  of  the 
Main  Street  Bridge.  From  this  bridge  all  the  discharge  measurements 
were  made  until  the  season  of  1902. 

Readings  were  made  at  Main  Street  Bridge  until  March  3,  19(X>, 
when,  owing  to  the  scouring  of  the  channel,  it  became  necessary  to 
replace  the  gage  by  one  about  60  feet  below  the  south  end  of  the 
Union  Avenue  Bridge.  This  gage  was  a  2  by  6  inch  vertical  timber, 
bolted  like  the  former  rod  to  the  masonry  wall  and  graduated  to  feet 
and  tenths.  On  June  13,  1900,  this  rod  was  connected  with  a  bench 
mark  on  the  coping  at  the  northwest  corner  of  the  Union  Avenue 
Bridge,  which  was  found  to  be  19.79  feet  above  the  zero  of  the  rod. 
In  March,  1902,  another  rod  exactly  similar  to  the  one  last  mentiontni 
was  boiled  in  a  vertical  position  to  the  masonry  wall  on  the  right- 
hand  side  of  the  river  about  30  feet  above  the  south  end  of  the  Union 
Avenue  Bridge.  All  gage  heights  up  to  July  14,  1902,  were  taken 
from  the  rod  just  below  the  Union  Avenue  Bridge.  After  Jul}'  14, 
1902,  the  readings  were  taken,  from  the  rod  above  the  bridge,  the 
graduations  on  the  former  rod  being  too  dim  to  be  read  at  low  water. 
A  difference  of  0.2  of  a  foot  existed  between  the  two  rods  when  the 
new  one  was  set,  the  new  rod  reading  0.2  of  a  foot  higher  than  the 
old  one.  In  all  the  discharge  measurements  made  during  1902  the 
gage  height  was  taken  from  the  new  rod  above  the  Union  Avenue 
Bridge.  The  gage  is  read  twice  each  day  by  S.  N.  Rutherford.  Dis- 
charge measurements  are  made  from  the  Union  Avenue  Bridge,  which 
is  marked  every  10  feet  on  the  downstream  side.  The  initial  point 
for  soundings  is  the  edge  of  the  masonry  retaining  wall  on  the  right 
side  of  the  channel  at  the  south  end  of  the  bridge.  The  channel  i.s 
straight  for  500  feet  above  and  800  feet  below  the  bridge,  has  a  width 
of  150  feet,  and  is  confined  by  high  masonry  walls.  The  bed  is  com- 
posed of  bowlders  and  gravel,  and  there  is  little  change  in  the  be<l  of 
the  channel,  except  that  it  fills  during  low  water  and  scours  out  dur- 
ing high  water.  The  flow  of  the  stream  is  rapid,  but  not  too  swift  fur 
accurate  measurements.  No  bench  mark  has  been  established  for 
the  new  gage,  but  the  same  is  securely  bolted  to  the  masonry  retain- 
ing wall. 
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Discharge  ineasurernents  of  Arkaiiffos  iJitvr  at  Pueblo,  Colo,,  in  19()3, 


Date. 


Hydro^rapher. 


I 


M.  C.  Hinderlider , 

..  .do  

F.  Cogswell 


March4 

April.3   

May6 

May  26 do 

eJune  15 do 

July  7 .{  C.  W.  Beach  . 

July  14 '  F.  Cogswell... 

A.  Jacob 

do 

F.  Cogswell .   . 

.   ..do    

.-.-do 

E.  C.  Murphy . 
Cogswell .  - . 
I.  Meeker  - . 


August  3 

Do 

August  5- 

August  27 

September  23 

October  14 

Xovember  17.. F. 

December27 _   R 


heffSft. 

DiHcharge. 

Feift. 

Second-fett. 

2.20 

307 

2.50 

470 

1.90 

157 

2.30 

448 

5.00 

3,386 

2.90 

798 

3.35 

1,588 

2.35 

393 

2.35 

421 

2.20 

332 

2.25 

412 

1.90 

229 

1.82 

137 

2.10 

294 

1.85 

234 

Mean  daily  gage  height,  in  feet,  of  Arkansas  Riv  r  at  Pueblo,  Colo.,  for  i.WJ. 


Day. 


I  I  I  > 

I  Jan.    Feb.   Mar.  Apr. 


T 


1-. 
2- 
3. 
4. 
5. 
6.. 

8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 


17 

I)*.... 
19.... 
3)--... 

n..... 

22... 
23.... 

24..... 


2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.20 
2.35 
2.20 
2.20 
2.20 
2.20 
2.10 
2.  a) 
2.20 
2.20 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 


2.20 

2.20 

2.10 

2.0O  ' 

2.00 

2.10  I 

2.00 

2.05 

2.10 

2.20  I 

2.30 

2.80 

2.00  I 

2.00  ' 

2.00 

2.00 

2.05  , 

2.10  ' 

2.20 

2.20 

2.20  ' 

2.20 

2.30 

2.10 

2.20 


2.10  i 

2.15 ; 

2.20 
2.20  I 
2.30  I 
2.20  I 


I  I 

May.  Jnne.  July.  Aug.  Sept 


_i 


2.50 
2.50  I 
2.50  I 
2.50 
2.45  I 
2.50  ' 


2.20  I  2.56 

2.20  I  2.45 

2.20  2.55 

2.20  2.80 

2.20  2.70 

2.20  2.60 

2.50  I  2.65 


2.50 
2.60 
2.60 
2.50 
2.50 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 


2.60 
2.55 
2.60 
2.15 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.80 
1.80 


a  Mud  accumulated  about  gage  and  observer 


2.10  I 
2.00 
2.00  ' 
2.00  , 
2.00 
1.05 
1.06  ' 
2.15 
2.20  , 
2.35 
2.30 
2.35, 
2.40 
2.35 
2.50  I 
2.85 
3.00 
2.05  I 
2.90  j 
2.65 
2.55  ' 
2.40  I 
2.70  I 
2.50 
2.50  ' 
faUed 


3.10 
3.20 
3.50 
3.70 
3.45 
3.80 
4.:*) 
4.00 


3.00  2.70 
3.50  I  2.60 
3.80  2.50 
4.00  2.40 
3.60  I  2.30 
3.00     4.50 


Oct.    Nov. 


2.55 
3.00 


6.80  I  3.00 
4.90  3.  a) 
5.00  '  3.70 
4.;»  I  3.70 
4.50  I  3.80 
4.90  ' 
5.00  I 
5.00  I 


5.00 
5.00 
5.20 
4.00 
4.90 
4.60 
4.80 
4.60 
4,00 


3.60 
3.60 
3.50 
3.60 
3.80 
3.50 
3.10 
3.20 
4.10 
3.00 
3.00 
3.05 


3.00  ! 

3.30  1 

2.60 

2.60 

2.60  ' 

2.50  I 

2.40 

2.50  ' 

3.90 

3.20 

2.80 

2.70 

2.60 

2.70 

2.70 

2.60 

2.60 

2.65 

2.60 


2.00 

2.00 

2.00 

2.00 

2.30 

2.30 

2.20  I 

2.50 

2.65 

2.65 

2.30  ' 

2.10  1 

2.15  I 

2.10  I 

2.25 

2. 25 

2. 15 

2.10 

2.15 

2.30 

2. 15 

2.00 

2.15 

1.90 

1.80 


1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
(«) 
(«) 
(«) 
(») 
(«) 
(a) 
(") 
1.80 
2.10 
1.95 
2.  a) 
2.50 
2.35 
2.25 
2.20 
2.45 
2.45 
2.55 
2.10 


2.60 
2.10 
2.00 
2.10 
2.10 
2.20 
2.20 


to  notify  office  or  clear  it. 
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Mean  daily  gage  height ^  in  feet y  of  Arkansas  River ^  etc, — Oontinaed. 


Day. 


» 

27 

28 

29 

30 

31 


Jan. 


I 


2.flO 
2.20 
2.20 
2.20 
2.20 
2.20 


Feb. 


2.10 
2.30 
2.20 


Mar. 


2.10 
2.10 
2.10 
2.10 
2.20 
2.20 


Apr. 


1.90 
2.00 
2.00 
2.00 
2.10 


May, 


2.50 
2.60 
2.70 
2.70 
2.50 
2.60 


June. 

July. 

4.00 

3.00 

3.90 

3.20 

3.55 

3.40 

3.55 

3.00 

3.66 

2.80 

2.60 

Aug. 

Sept. 

Oct.    Nov. 

2.55 

1.75 

2.00  ' 

2.50 

1.70 

2.10  ' 

2.40 

1.80 

2.00  !..      . 

2.45 

1.80 

2.00  1 

2.30 

1.85 

2.30    

2.30 

2.60    

Rating  table  for  Arkansas  River  at  Pueblo,  Colo.,  from  January  1  to  December 

SI,  190S. 


Gage 
height. 

Discharge. 

hei^t. 

Discharge. 

Gage 
height. 

Diacharge. 

heS^t. 

Discharge. 

Feet. 

Seccmd-fect. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feef 

1.7 

80 

2.7 

664 

3.7 

1,690 

5.4 

3,960 

1.8 

126 

2.8 

741 

3.8 

1,810 

5.6 

4,260 

1.9 

175 

2.9 

822 

3.9 

1,940 

5.8 

4,560 

2.0 

227 

3.0 

908 

4.0 

2,070 

6.0 

4,860 

2.1 

281 

3.1 

1,000 

4.2 

2,330 

6.2 

5.160 

2.2 

337 

3.2 

1,100 

4.4 

2,590 

6.4 

5,460 

2.3 

396 

3.3 

1,210 

1      4.6 

2,850 

6.6 

5,780 

2.4 

457 

3.4. 

1,330 

,      4.8 

3,110 

6.8 

6,100 

2.5 

522 

8.5 

1,450 

,      5.0 

8,390 

2.6 

591 

3.6 

1,570    1 

5.2 

3,670 

' 

•  Estimated  monthly  discharge  of  Arkansas  River  at  Pueblo,  Colo. ,  for  1903, 
[Drainage  area,  4,000  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July .. 

August  .- 

September 

October 

November  1-7 

The  period  . . 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

20,106 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

0.071 

Depth  in 
inches. 

426 

227 

327 

0.082 

396 

227 

298 

16,550 

.065 

.068 

591 

281 

364 

22,381 

.079 

.091 

741 

126 

402 

28,921 

.087 

.097 

908 

201 

487 

29,944 

.106 

.122 

6,100 

1,000 

2,576 

153,283 

.560 

.625 

2,200 

556 

1,295 

79,626 

.282 

.  325 

2,720 

396 

720 

44,271 

.157 

.ISl 

627 

80 

295 

17,554 

.064 

.071 

591 

126. 

301 

18,508 

.065 

.075 

591 

227 

334 

4,638 

.078 

.019 

6,100 

80 
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ARKANSAS  RIVER  NEAR  CANYON,  COLO. 

This  station  is  located  at  the  suspension  bridge  at  the  Hot  Springs 
Hotel.  It  is  1^  miles  above  the  Strathmore  Hotel  and  1  mile  above 
the  State  i)enitentiary,  and  a  short  distance  below  the  mouth  of 
Grape  Creek  and  at  a  point  immediately  below  where  the  river  leaves 
the  mountains.  Observations  at  this  point  were  begun  on  April  17, 
18.S0,  the  station  being  established  here  by  Robert  Robertson.  The 
record  has  been  maintained  since  that  time,  with  occasional  breaks 
due  to  absence  or  change  of  observer.  The  station  is  of  special 
importance,  being  located  at  the  mouth  of  the  canyon  and  at  a  point 
practically  above  all  of  the  irrigating  ditches  except  the  Canyon 
ditch  (sometimes  called  the  "North  Side  ditch")  and  the  South  Can- 
yon ditch  (sometimes  called  the  "South  Side  ditch"),  both  of  which 
head  above  the  station.  During  the  irrigation  season  each  of  these 
ditches  carries  from  25  to  60  cubic  feet  of  water  per  second,  accord- 
ing to  the  needs  of  the  frrigators,  and  their  discharge  should  be 
added  to  the  discharge  at  the  station  in  order  to  obain  the  total 
run-off  at  the  mouth  of  the  canyon.  No  accurate  records  have  been 
kept  of  the  amount  of  water  passing  through  these  canals,  although 
miscellaneous  measurements  have  been  made  when  measurements 
were  made  at  the  regular  station.  The  Canyon  estimated  monthly 
discharges  do  not  include  water  taken  out  by  these  canals.  This  site 
was  used  in  1888  for  a  gaging  station  by  the  State  engineer  of  Colo- 
rado, and  is  favorable  for  obtaining  fairly  accurate  measurements. 

The  gage  rod  established  by  Mr.  Robertson  was  of  2  by  6  inch  tim- 
ber, inclined,  and  attached  to  the  crib  of  an  old  bridge  on  the  south  or 
right-hand  side  of  the  river,  almost  directly  in  front  of  the  hotel. 
There  were  two  bench  marks :  No.  1  on  the  top  ,of  a  log  of  the  crib — 
elevation,  10.01  feet  above  the  datum;  No.  2,  in  the  cleft  of  a  red 
bowlder  at  the  foot  of  a  charred  stump  50  feet  downstream  and  on  the 
same  side  of  the  river — elevation,  9.60  feet.  On  April  13,  1891,  the 
station  was  insjiected  by  Frank  Tweedy,  and  a  third  bench  mark  was 
established,  this  being  a  bedded  rock  4:0  feet  from  the  north  end  of  the 
cable,  toward  Hot  Springs  Hotel,  and  10  feet  from  the  river  bank.  It 
is  marked  "  B.  M.  No.  3,  U.  S.  G.  S.,"  and  is  15.98  feet  above  the  zero 
of  the  gage. 

On  October  4,  1895,  it  was  found  that  the  top  of  the  gage  had  been 
broken  off,  necessitating  its  renewal  for  readings  during  high  water. 
The  channel  was  found  to  be  filled  with  sand  and  gravel  in  front  of 
the  gage,  requiring  considerable  work  in  order  to  make  the  water  flow 
to  the  rod.  It  was  decided,  therefore,  to  put  in  a  new  gage  where  the 
stream  could  not  deposit  material.  A  point  was  chosen  about  100  feet 
below  the  bridge,  on  the  left  bank,  and  a  crib  was  built,  anchored  in 
place  by  rocks  and  bolts,  the  lower  end  of  the  gage  being  fastened  to 
it.    The  upper  end  of  the  inclined  portion  was  attached  to  a  juniper 
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tree.  On  December  27,  1 895,  the  station  was  inspected,  and  it  was 
found  that  readings  had  been  made  from  the  old  rod,  which,  at  the 
stage  of  water  prevailing,  recorded  about  0.40  of  a  foot  above  the  new 
rod  on  the  opposite  side  of  the  river.  When  the  water  is  high  and  ex- 
tends with  unbroken  surface  from  bank  to  bank  the  readings  are  the 
same,  but  at  low  water  the  observations  on  the  old  rod  are  mis- 
leading, owing  to  the  accumulation  of  sand  and  gravel  in  front  of  it. 

On  August  26, 1902,  owing  to  the  shifting  of  the  channel,  a  new  rod, 
consisting  of  4  by  4  inch  timber,  was  placed  in  an  inclined  position 
on  the  north  or  left  bank  of  the  river,  at  the  site  of  the  pre^dous  rod, 
just  below  the  north  end  of  the  suspension  bridge.  The  rod  on  this 
date  read  practically  the  same  as  the  old  rod. 

A  new  gage  was  established  September  2,  1903,  by  the  State  engi- 
neer. It  is  located  on  the  right  bank  just  below  the  bridge,  and  con- 
sists of  an  inclined  and  a  vertical  section.  The  inclined  section  reads 
from  zero  to  7.3  feet.  The  vertical  sectio;^  reads  from  7.3  to  12  feet. 
The  present- observer  is  Dr.  J.  L.  Prentiss. 

The  measurements  were  at  first  made  from  a  car  suspended  from  a 
cable  stretched  across  the  river,  the  bridge  from  which  measurements 
were  originally  made  by  the  State  engineer  having  been  destroyed. 
Later  a  new  suspension  bridge  was  constructed  in  front  of  the  hotel, 
necessitating  the  removal  and  replacement  of  the  gage,  and  subsequent 
measurements  were  made  from  this  bridge,  which,  having  a  clear  span, 
offers  no  obstruction  to  the  current. 

The  initial  point  for  soundings  is  the  first  post  of  the  hand  rail  on 
the  right  bank.  The  channel  is  straight  for  500  feet  above  and  300 
feet  below  the  station  and  has  a  width  of  about  135  feet.  The  current 
is  very  swift  at  high  water  and  not  too  sluggish  at  low  stages  for 
accurate  measurement.  Both  banks  are  high  and  rocky,  and  are  not 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  coarse  gravel 
and  small  bowlders.  It  is  not  subject  to  change  except  on  the  right 
bank  near  the  old  gage,  where  a  sand  bar  is  formed  at  times  of  low 
water.  The  bed  is  rough,  but  is  regular  in  shape.  The  bench  mark 
in  present  use  is  a  bedded  bowlder  80  feet  southeast  of  the  south  end 
of  the  suspension  bridge,  near  the  river  bank.  It  is  marked  with  a 
cross  cut  in  the  rock.  Its  elevation  is  16.07  feet  above  the  zero  of  the 
gage.     This  bench  mark  was  checked  December  16,  1903. 

The  head  gates  of  North  and  South  Canyon  ditches  are  above  gage 
rod,  and  no  accurate  records  have  been  kept  by  this  office  concerning 
the  amount  of  water  passing  through  these  canals,  although  miscel- 
laneous measurements  have  been  made  when  measurements  were 
made  at  the  Canyon  station.  Therefore  these  records  do  not  include 
any  water  taken  out  by  those  canals. 
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Di^schary:*  measurements  of  Arkansas  Rh^r  near  Canyon,  Colo.^  in  V.kU, 


Date. 


Hydroifrapher. 


Gaffe 
height. 


Diflcharfpe. 


April  6 ;  F.Cogswell 

May7_-. L        do 

May  27 do 

June  16 I do 


I 


July  15 -   ...do 

August  6 '-..   -do 

August  28. i do  -_ 

September  24. do 

October  19 j  E.C.Murphy. 

November  18. J  F.  Cogswell  . . 

Dei-ember  16 I  R.  I.  Meeker . , 


Fret. 

Sec4ffui-/eet. 

3.00 

447 

2.30 

267 

2.80 

494 

5.85 

3,862 

5. 05 

1,606 

3.50 

451 

3.65 

459 

3.70 

284 

8.60 

218 

3.60 

250 

3.70 
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3fHin  daily  gage  height,  in  feet,  of  Arkansas  River  near  Canyon,  Colo.,  for  li^uK 


Day. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
L>.. 
16.. 

i:.. 

19.. 

31).. 
t\.. 

23.. 
24.. 

S.. 
36., 

27.. 

3fl.. 

31.. 


Jan. 

^  2.30 

I  2.36 

I  2..% 
2.45 
2.50 
2.50 
2.56 
2.40 
2.45 
2.46 

I  2.40 
2.35 

'  2.45 
2.40 
2.50 

'  2.36 
2.40 

;  2.40 
2.50 
2.35 
2.35 
2.46 

,  2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.25 
2.35 


Feb.  I  Mar.  Apr.  May.  Jane.  July.  Aug. 


2.50 
2.46 
2.35 
2.20 
2.15 
2.20 
2.35 
2.40 
2.40 
2.  .55 
2.50 
2.45 
1.05 
2.80 
2.20 
2.25 
2.20 
2.25 
2.35 
2.50 
2.60 
2.46 
2.50 
2.50 
2.46 
2.50 
2.40 
2.45 


I 


2.25 
2.20 
2.36 
2.45 
2.56 
2.60 
2.70 
2.66 
2.70 
2.70 
2.80 
2.85 
2.86 
2.85 
3.00 
2.05 
2. 95 
2.90 
2.85 
2.65 
2.65 
2.60 
2.66 
2.60 
2.60 
2.70 
2.70 
2.60 
2.65 
2.60 
3.00 


3.05 

3.00 

3.00 

;  2.90 

2.95 

3.00 

I  2.95 

3.10 

;  3.10 

3.00 

I  3.00 

;  3.00 

2.90 

I  2.80 

I  2.66 

i  2.60 

2.46 

I  2.30 

2.30 

2.20 

2.20 

2.30 

2.30 

2.35 

2.50 

2.55 

2.50 

2.50 

2.55 

2.50 


2.40 

2.25 

2.20 

2.20 

2.20 

2.25 

2.30 

2.70 

2.70 

2.60 

2.65 

2.75 

2.60 

2.70 

3.00 

3.30 

3.35 

3.35 

3.30 

3.10 

j  3.00 

I  2.80 

2.80 

I  2.75 

2.70 

i  2.70 

!  2.70 

i  2.75 

,  2.80 

2.80 

2.95 


8.40 
.S.60 
3.80 
4.10 
4.:« 
4.20 
4.L5 
4.50 
4. 75 
5.05 
5.10 
4.95 
5.05 
5.30 
5.60 
5.90 
6.20 
6.65 
6.70 
6.60 
6.55 
6.45 
6.30 
6.15 
6.00 
5.85 
5.80 
5.65 
5.80 
5.65 


5.50 

5.25 

,5.35 

15.25 

5.00 

4.75 

I  4.65 

!  4.95 

I  4.90 

5.25 


5.30 
5.35  ' 
5.30 
5.20 
5.15  I 
5.10  I 
5.35 
5.15  ' 
I  5.10 

'  4.80 

I  4.85  I 

I  4.80  I 

4.65  , 

I  4.55  i 

I  4.50 

4.50 

4.50 

4.20 

3.85 

.   3.70 

I 


3.70 
8.65 
3.55 
3.40 
3.30 
3.45 
3.65 
3.50 
8.65 
3.70 
.3.75 
3.75 
3.73 
3.70 
3.95 
4.65 
4.25 
4.10 
3.90 
8.90 


I 
Sept.  (k-t.   Nov.,  De(^ 


3.40 
3.66 
3.70 
3.70 
3.  S3 
3.95 
4.00 
4.33 
4.25 
4.08 
3.83 
3.80 
3.80 
3.75 
3.80 
8.80 
3.80 
3.80 
3.75 
3.70 
3.80  \  3.70 


3.60  3.60 
3.60  I  3.60 
3.60     3.61) 


4.00 
4.00 
3.65 
3.70 
3.ft5 
3.60 
3.65 
3.55 
8.40 
3.30 


3.70 
3.70 
3.65 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 


8.60 
3.60 
3.60 
3.60 
3.60 
8.60 
8.50 
3.55 
3.60 
3.60 
3.60 
3.80 
3.50 
3.55 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.50 
3.50 
3.50 
3.50 
3.55 
3.70 
3.80 
3.85 


3.60 
3.60 
3.60 
8.60 
3.60 
3.80 
3.55 
8.50 
3.60 
3.60 
8.60 
8.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.  CO 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 


3.60 
3.60 
3.60 
3.60 
3.60 
.3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.80 
3.70 
3.75 
3.70 
3.70 
3.75 
3.75 
3.76 
3.70 
8.70 
3.80 
3.70 
3.70 
3.65 
3.80 
3.75 
3.70 
8.70 
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Rating  table  for  Arkansas  River  near  Canyon,  Colo,,  from  January  1  to  June  J6, 

1903, 


Gae© 
height. 

Discharge. 

Gaflre 
height. 

Discharge. 

hei^t. 

Discharge. 
Second-feet. 

Ga^ 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-fee^t. 

1.9 

180 

2.9 

534 

3.9 

1,438 

4.9 

2,776     , 

2.0 

200     1 

8.0 

596 

4.0 

1,560 

1       5.0 

2,800     i 

2.1 

222     ! 

3.1 

664 

4.1 

1,684 

5.2 

3,050 

2.2 

248 

3.2 

738 

4.2 

1,808 

5.4 

3,300 

2.3 

276 

3.3 

818 

4.3 

1,932 

5.6 

3,550 

2.4 

308 

8.4 

906 

4.4 

2,056 

,      5.8 

3,800 

2.5 

344 

8.5 

1,000 

4.5 

2,180 

!      6.0 

4,050 

2.6 

884 

8.6 

1,100 

4.6 

2,304 

1      6.2 

4,300 

2.7 

428 

3.7 

1,206 

4.7 

2,428 

6.4 

4,550 

2.8 

478 

3.8 

1,320    1 

4.8 

2,552 

6.6 

4,800 

Rating  table  for  Arkansas  River  near  Canyon,  Colo.,  from  Jime  £7  to  September 

£,  1903. 


Gage 
height. 


Feet. 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 


Discharge. 

Gage 
height. 

Second- feet.\ 

Feet. 

320 

4.0 

864 

4.1 

416 

4.2 

472 

4.8 

530 

4.4 

590 

4.5 

654 

4.6 

Discharge. 


Second-feet. 

722  I 

794  I 

870  I 

950  I 

1,030 

1,110  ! 

1,195  i 


h^g^l     Discharge. 


Feet. 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.8 


Second-feet, 
1,280 
1,370 
1,460 
1,555 
1,655 
1,765 
1,885 


Gage 
height. 


Feet. 
5.4 
5.5 
5.6 
5.7 
5.8 


Discharge. 


Second-feet, 
2,015 
2,150 
2,290 
2,440 
2,590 


Rating  table  for  Arkansas  River  near  Canyon,  Colo. ,  from  September  3  to  December 

31,  1903. 


.     Gai 
I  height. 


gftjDtach»rge.l    h^X 


Feet,  \  Second-feet. \\  Feet. 

3.4  '          131     I  3.7 

3.5  182    I  3.8 

3.6  I          233     ii  3.9 


Discharge.  '■  ^f^^,.     Discharge. 


Gage 
height. 


Second-feet.  \     Feet.       Second-feet}^  Feet. 

284    '       4.0    [          437     I  4.3 

335     I      4.1              488  4.4 
539 


4.1 
4.2 


HOTT-l 
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Estimated  monthly  discharge  of  Arkarucu  River  near  Canyon^  Colo,,  for  lOOS, 
[Dndnage  area,  8,060  aqoare  miles.] 


^onth. 


Janaary  ._ 
February  . 

March 

April  ...   . 

May 

June 

July 

August  _-. 
September 
October . . . 
Xovember 
December . 


TMscharge  in  aecond-feet. 


Maximnni. 


Minimum. 


The  year. 


964 

596 

664 

862 

4,025 

2,150 

1,237 

605 

860 

288 

835 


4,925 


248 
190 
248 
248 
248 
906 
580 
820 
288 
182 
182 
233 


182 


Mean. 


818 
800 
480 
444 
472 
8,064 
1,491 
560 
837 
280 
280 
271 


Total  in 
acre-feet. 


19,558 
16,661 
26,440 
26,420 
29,022 
182,821 
91,678 
84,433 
20,053 
14, 142 
13,686 
16,663 


679   491,072 


Run-off. 
^2?;St*'l>«Pthln 


0.104 
.098 
.141 
.145 
.154 

1.001 
.487 
.183 
.110 
.075 
.075 
.089 


0.1^ 
.102 
.168 
.162 
.178 

1.117 
.562 
.211 
.123 
.086 
.084 
.103 


3.011 


ARKANSAS  RIVER  AT  8ALIDA. 

This  station  is  located  at  the  footbridge  near  the  railroad  shops  at 
Salida.  It  was  established  April  11,  1895,  and  has  been  maintained 
for  a  portion  of  each  year  since  that  time.  The  gage  rod  has  been 
fastened  to  the  north  side  of  the  footbridge,  but  considerable  diffi- 
culty has  been  experienced  owing  to  the  fact  that  ice  and  logs  con- 
stantly interfere  with  the  rod,  three  new  rods  having  been  required 
in  1900.  The  banks  are  high  and  are  not  subject  to  overflow,  but 
there  are  large  bowlders  in  the  stream,  which  interfere  with  the  accu- 
racy of  the  results  of  measurements. 

A  new  gage  was  placed  on  the  site  of  the  former  gage  on  August  27, 
1902,  which  has  remained  continuously  ever  since.  This  new  gage 
consists  of  an  inclined  6  by  7  inch  pine  timber,  having  its  lower  end 
securely  bolted  to  a  large  embedded  granite  bowlder,  and  its  upper 
end  bolted  to  the  north  pier  of  the  footbridge.  The  gage  is  painted  and 
graduated  to  vertical  feet  and  tenths,  the  distance  between  footmarks 
being  2. 24  feet.  The  upper  portion  of  the  gage  is  painted  on  the  south 
face  of  the  vertical  timber  pier,  to  which  the  gage  rod  is  bolted. 

The  new  rod  read  1.30  when  the  old  rod  read  0.2. 

The  bench  mark  is  a  circle  on  the  top  of  a  2  by  2  foot  granite 
bowlder  almost  buried  in  the  earth,  and  located  3  feet  northwest 
from  the  upper  main  post  of  the  north  pier  of  the  footbridge  on 
the  north  bank  of  the  river.  Bench  mark  is  marked  with  chisel, 
"B.  M.  U.  S.  G.  S." 

This  bench  mark  is  2.224  feet  above  the  3-foot  mark  on  the  gage. 
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The  importance  of  the  maintenance  of  the  station  lies  in  the  infor- 
mation furnished  as  to  the  time  required  for  water  to  flow  from  Gran- 
ite to  Salida  and  again  from  Salida  to  Canyon,  this  question  having  a 
bearing  upon  the  distribution  of  the  use  of  the  water  turned  out  from 
Twin  Lakes;  and  it  is,  momover,  valuable  from  the  point  of  view  that 
it  is  extremely  probable  that  the  entire  discharge  of  the  Arkansas  at 
this  point  may  eventually  be  used  for  power  purposes  in  the  Grand 
Canyon  of  the  Arkansas.  <* 

Discharge  measurements  of  Arkansas  River  at  Salida,  Colo,,  in  1003, 


Date. 


April6 

May  7 

May  27 

Jane  16 

July  15 

August  6 

August  28 

September  24.  .. 

October  19 

November  18... 


Hydrogrrapher. 


F.  Cogswell  .  - 

do 

do 

do    

do  -. 

do _. 

do 

do 

B.C.  Murphy. 
F.  Cogswell  - . 


hSglt.       Discharge. 


Feet.       !  Second-f€et. 


1.35 

388 

1.75 

588 

1.80 

614 

4.20 

2.102 

3.80 

1,643 

1.65 

484 

1.60 

465 

1.50 

370 

1.29 

226 

1.15 

22:J 

Mean  daily  gage  height,  in  feet,  of  Arkansas  River  at  Salida,  Colo,,  for  1903, 


Day. 

Apr. 

May. 

Jane. 

July. 

8.40 
3.20 
3.80 
3.60 

bS.96 
3.85 
3.45 
8.06 
8.00 

&8.65 
8.65 
8.60 
3.45 
3.40 

aao 

3.25 
3.35 

Aug. 

1.85 

1.80 

2.00 

2.40 

1.90 

1.80 

1.90 

C2.95 

63.00 

68.25 

62.86 

03. 80 

3.80 

3.30 

3.40 

8.20 

8.  a) 

Sept.  , 

1.55 

1.50' 

1.50  , 

1.65 

l.«) 

1.80 

1.96 

2.00 

2.00 

2.00 

2.00 

2.00 

1.95 

1.80  i 

1.75 

1.70 

1.70 

Oct 

1 

1.50 
1.50 
1.45 
1.40 
1.40 
1.40 
1.45 

Lm 

1.70 
1.65 
1.65 
1.75 
1.70 
1.65 
1.35 
1.15 
1.05 

1.15 
1.25 
1.15 
1.25 
1.30 
l.JJO 
1.76 
1.60 
1.60 
1.60 
1.75 
1.80 
1.70 
1.90 
2.16 
2.30 
2.45 

2.25 
2.65 
2.85 
3.35 
8.40 
8.30 
3.40 
3.40 
3.30 
3.40 
8.26 
8.00 
3.25 
63.45 
3.80 
4.10 
4.45 

1.40 

2           

1.40 

3 

1.40 

4 

1.40 

5-            

1.4(» 

6         

1.40 

7  

\.3i} 

8 

i.:«» 

g 

1.3[» 

10    

i.ai 

11 

1.3(> 

12 

1.30 

13 --.. 

1  30 

u                

1.311 

15 

1.40 

16 

1.40 

17 

1.40 

oFor  more  detailed  information  concerning  this  station,  see  Biennial  Reports  of  the  State 
Engineers  of  Colorado:  Eighth,  p.  480;  Ninth,  p.  381;  Tenth,  p.  298.  Also  publications  U.  S.  Geo- 
logical Survey:  Eighteenth  Annual  Report,  Part  IV,  p.  224;  Nineteenth,  Part  IV,  p.  355;  Twen- 
tieth, Part  IV,  p.  381;  Twenty-first,  Part  IV,  p.  230;  Bulletin  No.  140,  p.  155;  Water-Supply  and 
Irrigation  Papers,  No.  10,  p.  118;  No.  28,  pp.  110,  116,  and  117;  No.  37,  p.  258;  No.  .«,  p.  450:  and 
No.  60,  p.  822.  Also  report  on  Agriculture  by  Irrigation,  Eleventh  Census,  by  F.  H.  Newell,  p.  104. 
6  Rain.  c  Cloudburst. 
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Mean  daily  gage  height,  in  feet,  of  Arkansas  River,  cfc— Continned. 


Day. 

Apr. 

!  M.y.  1 

Jane. 

4.65 
4.85 
4.45 

8.90 
8.80 
8.80 
8.80 
8.65 
8.45 
8.40 

July. 

8.40 
2.90 
8.35 
8.00 
2.90 
8.00 
2.80 
8.05 
2.95 
2.90 

Aug. 

8.00 
2.75 
2.00 
2.00 
2.00 
1.85 
1.80 
1.70 
1.70 
1.70 

Sept. 

1.60 
1.00 
l.Ol) 

Oct 

L>. 

1.00 
1.00 
1.00 
.95 
1.10 
1.86 
1.40 
1.85 
1.85 
1.80 

2.10 
2.00 
2.00 
1.85 
1.80 
1.70 
1.70 
1.70 
1.75 
1.80 

1.85 

ll» 

1.80 

-!»                                                  -      . 

1.20 

21 

1.55          1.20 

■*4 

1.50          1.20 

a 

1.50          1.20 

24 

1.60  1       1.20 

2i 

1.50          1.20 

3$ 

1.60 
1.50 

1.20 

'St 

1.20 

2s 

1.80 
1.20 
1.16 

1.80 
1.80 
1.86  1 
1.95 

8.40 
8.55 

8.60 

3.00 
2.90 
2.90 

1.70 
1.80 
1.75 
1.60 

1.50 
1.40 
1.40 

1.80 

ai 

1.70 

30 

1.60 

31 

i      2.90 

1.35 

Rating  tal 

SleforArk 
Discharge. 
Second-feet. 

ansas  River  at  Salida^  Colo,, 

front  January  1  to  June  20, 190S, 

Gage 

height. 

hei^t. 

Disch 

arge.  ; 
l/eetJ 

Gaffe 
height. 

i««"»^-,  h^iX 

Discharge. 

/Ve/. 

Feet. 

Secont 

Feet. 

Second-feet.       Feet. 

Second-feet. 

0.9 

200 

1.9 

676 

2.9 

1,325    i 

3.9 

1,975     ! 

1.0 

234 

2.0 

740 

3.0 

1,390 

4.0 

2,040    ! 

1.1 

272 

2.1 

805 

3.1 

1,455 

4.1 

2, 105 

1.2 

312 

;      2.2 

870 

3.2 

1,520 

4.2 

.2,170     , 

1.3 

a54 

2.3 

935 

3.3 

1      1,585 

4.3 

2,235     ' 

1.4 

3d8 

2.4 

1,000 

3.4 

1,650 

4.4 

2,300 

1.5 

446 

2.5 

1,065 

3.5 

1,715           4.5 

2,365 

1.6 

498 

!      2.6 

1,130 

3.6 

1,780           4.6 

2,430 

1.7 

554 

2.7 

1,195 

3.7 

1,845           4.7 

2,495 

1.8 

614 

2.8 

1 

1,260    ' 

3.8 

1,910 

Cnrve  poorly  defined;  extended  below  1.35  feet  gage  height. 

Rfjting  table  for  Arkansas  River  at  Salida,  Colo.,  from  June  21  to  Dicetnber  31, 

1903, 


hei^t. 
Feet. 

Discharge.  1 
Second-feet. 

Gage 
hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

1.2 

218     1 

1.9 

646 

2.6 

1,108 

8.3 

1,570 

1.3 

268 

2.0 

712 

2.7 

1,174     1 

3.4 

1,636 

1.4 

322 

2.1 

778 

2.8 

1,240    |. 
1,306 

3.5 

1,702 

1.5 

384    ' 

2.2 

844 

2.9 

3.6 

1,768 

1.6 

448    ' 

2.3 

910 

3.0 

1,372     1 

3.7 

1,884 

1.7 

514 

2.4 

976    ' 

3.1 

1,488     l| 

3.8 

1,900 

1.8 

580 

2.5 

1,042 

3.2 

1,504    1 

3.9 

1,966 

Curve  poorly  defined. 
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[wo. 


Estimated  monthly  discharge  of  Arkansas  River  at  SaJida,  Colo.,  for  1903. 
[Drainaere  area,  IjeO  square  miles.] 


Month. 


April 

May 

June 

Jnly 

August  -- 
September 
October . . 


Discharge  in  second-feet. 


Maximnm. 


584 
1,032 
2,462 
1,999 
1,900 
712 
514 


Minimum. 


217 
292 
902 
1,240 
448 
822 
218 


Mean. 


589 

1,737 

1,540 

973 

500 


RunM 

Total  in 
acre-feet. 

Second-feet 
per^sgoare 

23,147 

0.34 

36,216 

.51 

103,359 

1.50 

94,691 

1.33 

59,827 

.84 

29,752 

.43 

17,585 

.25 

Depth  in 
inches. 

0.38 
.59 
1.67 
1.53 
.97 
.48 
.29 


MISCELLANEOUS  MEASUREMENTS  IN  THE  ARKANSAS  DRAINAGE  BASIN. 

The  following  miscellaneoas  measurements  were  made  in  the  Arkan- 
sas drainage  basin  in  1903: 

Miscellaneous  measurements  in  Arkansas  drainage  basin  in  1903. 


Date. 

.    Stream. 

Locality. 

heiS^t. 

Discbarf^. 

Apr.    25 
30 

Adobe  Creek 

do 

At  mouth 

Feet. 

Sec.-feet. 
0.55 

Wagon  bridge,  one-half  mile 
above  mouth. 

At  mouth     

.45 

May    11 
14 

do           

.59 

do 

do       

.59 

23 

do 

do         

.66 

28 

.  do       

.do     

.60 

June     6 

do    

.do 

2.00 

18 

.      do           

,       .do 1 

July     1 
9 

.    do       

.do 

&1.00 

.do 

.do 

^1.00 

17 

.  do    

...do     -.- 

fri.oo 

22 

do - 

..do 

'•I  0(1 

Aug.     1 
6 

do - 

do 

ftl.OO 

do 

do 

fti.oo 

Apr.    22 
May     1 

8 

Amity  canal 

do 

At  TfttiTlg  flnmo 

0.30 
.20 

5.49 

do 

2.99 

..     -do 

At  head  gate 

2.56 

9 

-.      do 

At  rating  flume 

At  mouth,  railroad  bridge 

.62 
.60 

17.89 

25 

Apishapa  River 

4.17 

a  Less  than  1  second-foot. 


b  Discharge  was  estimated. 
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Jliscellaneoiut  tnecisurementa  in  Arkarutas  drainage  baitin  in  1903 — Continned. 


Date.      I 


Stream. 


May   27 

Jnne  15 

July     1 

Ang.     3 

Apr.   24 

30 

May     9 

11 

14 

23 

28 

Jnne    6 

20 

July     » 

17 


31 

Aug. 

6 

18 

Apr. 

23 

May 

1 

9 

15 

21 

29 

Jtme 

5 

22 

July 

15 

Apr. 

22 

May 

2 

16 

19 

21 

30 

Jtme 

5 

July 

15 

24 

29 

Apr. 

21 

Ajyiflhapa  River 

do 

do 

do 

Arkansas  River 
do 


_do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

-do 

.do 

.do 

-do 

.do 

.do 

-do 

-do 

-do 

-do 

.do. 

_do. 

-do. 

-do 

-do 

.do 

.do 

-do 

-do 

-do 

-do 


LocaUty. 


At  month,  railroad  bridge  . 

do  ...: 

do 

do 

Las  Animas 

do -.:,._ 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Caddoa  bridge. 

do 

do 

do 

do 

do 

do 

do 

do 

Lamar  bridge  - 

do 

do 

do 

do 

do- 

do- 

do -. 

do 

do '. 

Byron. 


heSS.    I>*««J»»W. 


Ftet. 
0.60 


1.00 


1.40 


1.10 
1.05 


1.23 


Sec.-feet. 

4.00 

« 100. 00 

16.60 

«15.00 

9.11 

8.46 

11.76 

11.60 

9.16 

13.89 

16.00 

1,616.00 

5.973.00 

89.00 

291.00 

115.00 

209.00 

22.00 

30.00 

29.00 

37.95 

34.90 

24.00 

&30.00 

33.00 

171.00 

4,042.00 

23.72 

15.00 

14.16 

^'l.OO 

&1.00 

&1.50 

&1.50 

^2.00 

52.00 

44.00 

4.00 

12.12 


a  Indicates  that  discbarge  was  estimated  from  train. 
IBB  99—04 20 


b  Estimated. 
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Miscellaneous  measurements  in  Arkansas  drainage  basin  in  id6?5— ContinTied. 


Date. 

Streun. 

LocaUty. 

heiSht. 

Discharipe. 

May     2 
2 

Arkansas  River  . . . 
Big  Sandy  Creek., 
do 

Byron _ 

Feet. 

Sec'/eet, 
17.00 

At  mouth 

«.20 

7 

.do                 

a.  30 

16 

do 

do 

«.20 

24 

do 

._do                          1 

.00 

.Time  29 

do 

.  ..:do  .    -        -            

a. 50 

July   11 
14 

do          

.      .do    .                  .                

.00 

do         

do 

.00 

24 

do         .      . 

do 

al.OO 

29 

do 

....do 

.00 

Aug.  10 
14 

do 

do 

«.o0 

do                .  - 

do  ... 

.00 

20 

do    - 

do 

.00 

Apr.   21 
May     7 

7 

do 

do  .. 

Below  head  gate 

.95 
.10 
.23 

.40 

.48 

1.50 

1.30 

6.69 

At  rating  flume 

1.35 

do 

5.12 

7 

.-      do 

do 

14.00 

7 

do 

do 

17.56 

Jtme  25 

do 

Granada  

89.00 

29 

.do 

do .  . 

15.00 

July   11 
14 

.do         ... 

do 

.00 

do 

do 

.00 

24 
28 

do- 

do 

do : 

do 

1.30 
1.65 
1.80 
1.97 
1.15 

12.00 
28.00 

29 

.     .do 

do  ... 

37.00 

Aug.  10 
14 

.do 

do 

67.00 

.      .do 

do 

13.00 

May     7 
16 

Buffalo  Creek 

do 

At  mouth _. 

«.30 

do 

.00 

18 

do  - 

do 

a.  10 

30 

do 

do - 

2.00 

June    4 

do 

do 

a.  50 

25 

do 

(l^ranad^- 

6.0<> 

29 

do  .     . 

.  .do 

6. 00 

July   11 

do 

do 

^  .50 

14 

_.do. 

.  .    do       .      .. 

a.  50 

24 

do 

.      do 

.00 

28 

do 

do 

do 

■ 

«.50 

Aug.  10 

.do 

<' .  50 

14 

do 

1 
do ! 

.00 

«  Estimated. 
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Miscellaneous  measurements  in  Arkansas  drainage  basin  in  /iXA/— Continued. 


Date. 


Stream. 


Ang. 
May 


Jnne 
July 

Aug. 

June 
July 
Aug. 

Sept. 
Oct. 

NOT- 

May 

June 

July 

Aug. 

May 

June 
July 

Aug. 
Apr. 


July 


20  I  Buffalo  Creek 

1  Caddoa  Creek 
9  ^ do 

29   do 

5    do 

30   do 

10    do 

15    do 

28  ] do  .   

30   do 

7    do 

15    do 

19    do 

16  Canyon  ditch. 

15    do 

6   do 

28    do 

24    do 

19    do 

18    do 

16  Clay  Creek... 

19  I do 

24  ! do 

29  = do 

14    do 

24    do 

10    do 

20    do 

13     Crooked  Arroyo . . 
27    do 

17    do 

2    do 

8    do 

5    do 

5 


6 
27 
30 
31 


LocaUty. 


Granada 

At  month 

do 

do 

do ... 

Caddoa 

do - 

do 

do 

do 

do 

do 

do 

Canyon  

do 

do 

do 

do - 

do 

do 

Atmouth 

do 

do 

do 

At  mouth  (Lamar) 

At  mouth - 

do - 

do 

Near  La  Junta 

do 

Near  La  Junta  railroad  bridge. 

....do - 

Near  La  Junta 

do 


Gi 


Fert. 


Flume    at    sugar     Rocky  Ford 

factory.  i 

do ' do 

Fort  Lyon  canal  ..;  At  rating  flume '      1.36 


.do 
-do 


-do- 

.do 

a  Estimated. 


1.38 


\     Discharge. 


Sec-feet. 

«1.00 

.00 

.00 

.00 

.00 

.00' 

.00 

.00 

.00 

.00 

«.50 

.00 

.00 

85.00 

78.00 

16.00 

87.00 

70.00 

42.00 

56.00 

1.24 

72.00 

«2.00 

«2.00 

4.00 

.00 

a.  50 

«1.00 

«.30 

.50 

3.00 

01. 00 

.00 

«.50 

93.00 

50.00 

62.00 

56.00 

146.00 
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Miscellaneous  measurements  in  Arkansas  drainage  basin  in  1903 — Contdnaed. 


Date. 

Stream. 

LocaUty. 

Gaffe 
height. 

Disci 

June  22 

Qagely  Arroyo 

do  __._ 

Wagon  bridge,  near  mouth 

Feet. 

Sec. 

i; 

30 

At  mouth 

July    15 

do 

do 

23 

do 

do 

30 

do 

do 

Aug.  15 

do 

do . 

19 

do  . 

do... 

Apr.    21 

Graham  ditch 

do  . 

At  head  gate 

May     2 

.do 

7 

do 

.do 

Apr.    25 

Horse  Creek 

do 

At  mouth       

30 

.do      

May    11 

do    

do. 

14 

do 

do 

23 

do 

do 

28 

._     .do  

do 

June    6 

.  _do 

do 

18 

.      do 

do 

? 

July     1 

do 

do 

a 

9 

_do 

do 

a 

17 

do 

do 

22 

.     .do 

do 

Aug.     1 

do 

do 

6 

..do 

do 

Apr.   22 

Hyde  ditch 

do 

At,  rating  flnnifi 

1 

May     2 

.do 

1 

8 

do .. 

do 

Apr.   25 

JarnPH  c'Ri^al 

do 

1.42 
1.80 

2 

30 

do 

do 

s 

25 

Las  Animas  canal . 
do  . 

One-half  mile  below  head  gate . 

s 

30 

In  rating  flume 

At  mouth 

2.08 

!^ 

May     1 
9 

Mud  Creek 

do             

.do 

15 

do  .-     -       . 

.       .do '. . 

29 

.      do 

do 

June    5 

.do 

do 

23 

do ---. 

do 

a 

30 

do 

do 

July    10 
15 

do 

do 

do 

do 

a  Estimated. 
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Muteellaneous  Tneasurements  in  Arkannaa  draintige  bcurtu  in  liMKi — Continued. 


Date. 

Stream. 

Locality. 

heUrEt. 
Feet. 



..... 

Diflcharfce. 

July    23 
30 

Mud  Creek 

do 

At  mouth - 

do 

Sec.'/eet. 
0.00 
.00 

Aug.     7 

do  ._ 

Prowers,  one-fourth  mile  from 
mouth. 

do      

3.00 

15 

.  do              

.00 

19 

do             

do 

.00 

Apr.    23 
Mav      1 

Purgatory  River  . . 
..     .do  

At  mouth,  Las  Animas  . .  /.   ... 
do 

2.27 

2.87 

9 

..     .do      

do .       . 

2.30 

U 

...  .do      

do 

3.6o 

22 

....  do      

do    ... 

4.81 

28 

do  .     -. 

.do 

4.00 

Jnne    6 

do      

-do    .     .                         .        . 

15.00 

20 

do    

.do 

2.50 
2.50 
2.00 
1.50 
1.35 
1.70 
1.60 
.80 
.55 
1.65 
1.70 

956.00 

22 

do -. 

-do    ..   -. 

956.00 

July     1 

do 

.do. 

274.00 

6 

.  .     do 

.do 

109.00 

10 

...     do 

.do     

43.00 

16 

do 

.do          

156.00 

22 

.do 

.do 

242.00 

31 

...do 

.do 

19.00 

Ansr.    6 

.  .do  - 

-do    ..                   .      . 

4.00 

17 

..do 

.do    . 

492.00 

18 

.do 

.do  . 

489.00 

May     1 
9 

Rule  Creek 

....do 

Three-fourths  mile  from  month . 
At  mouth  .... 

«.30 
«.20 

15 

do 

...  do       1 

.00 

29 

...do  

.      .do 1 

.00 

June     5 

do 

....do i  

.00 

6 

...do 

..  .do 1 

.00 

22 

do 

..  .do '.   ..       . 

«1.00 

30 

do  ._ 

do 

.00 

July    10 

do 

do .  .. 

.00 

15 

do 

do    

.00 

23 

do 

do 





.00 

30 

do _ 

do 

.00 

Aug.     7 
15 

do 

do 

«1.00 

do 

do 

.00 

19 

June  16 
July    15 

do  ._ 

South  Canyon  ditch 
South  Canyon  ditch 

do _... 

Canyon _ 

Canyon  

«  Estimated. 

.00 
13.00 
48.00 
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Miscellaneous  measurements  in  Arkansas  drainage  basin  in  190S — Continaed.. 


Date. 

Stream.     % 

Locality. 

Gafl» 
height. 

Diflchai-sre. 

Ang.      6 

South  Canyon  ditch 
do --- 

Canyon _ 

FeeL 

Rec.-frrt. 
.00 

28 

do _    _--. 

39.  <Xi 

Sept.  24 
Nov.   18 

--.-do    __. 

do --- 

do 

41.00 

do 

.<>! 

Apr.    27 

Timpas  Creek 

do  ..-- 

At  railroad  bridge 

29.75 

28 

do 

11.21 

May    12 

do 

AtSwink 

13.80 

13 

do 

do  ...- 

30.30 

24 

.     .-do 

do 

9.17 

27 

do 

do  -.- 

12.10 

June     7 

do  . 

do 

661.00 

17 

do 

do 

2.90 
1.65 
1.60 
1.40 
1.60 
1.50 
1.30 
1.32 

66.  CK) 

July     1 

do 

do  - 

a  36. 50 

2 

do 

do  - - 

&35.00 

8 

do  ---_ 

do 

20.00 

18 

do 

do ...- 

41.00 

21 

do _! 

do -- 

33.00 

Aug.     1 

.-...do 

do 

20.00 

5 

do 

do 

21.00 

July    25 

Two  Butte  Creek.. 
do  - 

Holly 

.00 

Aug.   12 

do  ., 

.00 

21 

do 

do 

.00 

May     5 

Wild  Horse  Creek  - 
..-.  do    -. 

At  mouth 

_ 

.00 

6 

-do 

24.20 

18 

do 

do 

.00 

July   11 

do 

do 

.00 

12 

do  ... 

-do    . 

500.00 

24 

.....do  ---- 

do 

.00 

27 

do _. 

do 

.00 

Aug.  13 

do 

do...:..  .     : : 

.00 

21 

do 

do .    . 

.00 

Apr.    21 

XYcanal 

At  road  bridge 

26.00 

May     2 

7 

...do 

One-fourth  mile  from  head  gate . 
At  head  gate 

24.10 

...  .do 

10.64 

Apr.     8 
20 

Arkansas  River 

do 

HoUy 

1  mile  above  State  line 

7.33 
6.82 

20 

do    

At  Amity         

5.64 

21 

do 

At  Granada  bridge 

.70 

May    16 
May    29 
June    5 

do 

Grote 

.00 

do  - 

At  Colorado  and  Kansas  dam  . . 

0.00 

do _. 

do 



.00 

«  By  C.  W.  Beach  at  railroad  bridgo. 


f*  By  Antoine  Jacob  at  Swink. 
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Miscellafieoug  metuurements  in  Arkansas  drainage  basin  in  r.)OS — Continned. 


Date. 


Stream. 


May      2  Markham  Arroyo. . 

7  Manyille  canal 

H  Tatii  sir  canal 

June  21  Kiddng  Bird  canal 

July    29  BoggsCreek 

Jnne  22  East  Fork  of  Ar- 


July     2 

7 

13 


Locality. 


-do 

-do    

._do 

23    do _ 

Aug.     4    do 

12    do 

Jnne  24     Lake  Fork  of  Ar- 
kansas.« 

--do 

--do 


Jnly  1 
5 

17 

30 
Ang.     4 

12 
Sept.  5 
Nov.   25     Deer  Creek Near  Hydro,  Okla 


do 
_do 
-do 
-do 
-do 


At  month 

At  head  gate   

do 

At  rating  flnme 

At  mouth 

Leadville  Junction 


h?Sirt  ,I>tocb«.ge. 


Fret. 


.....do 

do 

do 

do 

do ..._ 

do 

Arkansas  Junction,  Colo. 

do 

do 

do 

do 

do 

do 

do 


6.35 


Dec.    21 


.do 


.do 


I 


2.52 

2.38 
2.13 
2.01 
1.88 
1.52 
1.48 
1.71 

1.40 
.97 
2.64 
2.27 
2.07 
1.92 
1.77 


Ser.feet. 

0.82 

13.51 

12.51 

807.00 

1.30 

173.00 

125.00 
91.00 
76.00 
52.00 
16.00 
13.00. 

170.00 

133.00 

84.00 

55.00 

33.00 

8.00 

6.00 

10.00 

.23 

.19 


a  See  following  list  of  grage  heights. 

Mean  daily  gage  height,  in  feet,  of  East  Fork  of  Arkansas  Rifer  at  Leadville 

Junction  for  1903. 


"'■  1 

t 
June.,  July. 

Ang. 

Sept. 

Oct. 

Day, 

June. 

1          1 
July.i  Aug.  Sept. 

Oct. 

1 

1 

1.42  ' 
1.42  1 

iVi' 

1.39 

18 

19 

2.04  ' ,  1.48 

2                       

2.38 

1.69 

1.61 

2.80   

144 

3 

2.00 

1.48 

1.47 
1.46 

4 

2.20 

1.32 

1.60 

20 

21 

2.50 

1.73 
1.88 

.5                        

6  1 

2.17 

1.47 

1.60 
1.87 

22 

23 

2.52 

1.46 

1.42 

H                                   1      

2.22 

1.4« 

24 

25 

2.40 

1.94  ;  1.39 

9 

1.57 

1.30 

1.75 
1.70 

10                      

2.13 

1.48 

28 

1.76 
1.72 

1.41 

11 

1.66' 

1  '"^ 

1.66  , 

'  1.54 

1.49  1 

27 

38 

2.40 

12 

2.22 
2.01 

1.48 

1.44 
1.44 

1.60 

U 

29 ' 



1.47 

14                      

|30 

2.40  ' !  1.57 

15 

2.08 

1 
31               

1.60 

1« 

1.50 

1 

"';""i    1 

i          !          1          1 

S12 
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Mea7i  daily  gage  height,  in  feetj  of  Lake  Fork  of  Arkansas  River  at  Arkafisas 

Junction  for  190ii. 


Day. 

June. 

July. 

Aug. 

Sept. 

1.82 
1.82 
1.82 
1.80 
1.77 
1.75 
1.95 
1.95 
1.95 
1.96 
1.95 
1.96 
1.96 
1.96 
1.98 
1.96 

Day. 

June. 

July. 

2.64 
2.68 
2.66 
2.60 
2.64 
2.60 
2.59 
2.56 
2.56 
2.53 
2.60 
2.48 
2.34 
2.27 
2.28 

Aug. 

1.98 
1.94 
1.90 
1.87 
1.89 
1.89 
1.90 
2.00 
2.00 
2.00 
1.97 
1.94 
1.89 
1.86 
1.84 

Sept. 

1 

2.00 
1.88 
2.10 
1.73 
1.85 
1.68 
2.13 
2.34 
1.96 
2.10 
1.84 
1.75 
1.88 
2.28 
2.09 
2.95 

1.40 

1.28 

1.20 

1.08 

.97 

.87 

.92 

1.00 

1.20 

1.22 

1.16 

1.08 

1.06 

1.00 

.90 

2.20 
2.16 
2.12 
2.07 
2.08 
2.00 
1.98 
1.97 
1.97 
1.96 
1.92 
1.92 
1,92 
1.92 
1.90 
1.93 

17    - 

1  95 

2 

18 

2.42 
2.20 
2.20 
2.00 
2.04 
1.94 
1.71 
1.64 
1.54 
1.54 
1.50 
1.50 
1.46 

l.M 

3 

19 

1  92 

4 

1 
20 

1.9i> 

5 

21 

1.H5 

6  .    . 

22 

1  m> 

7 

23 

1.84 

8 

24 

l.*B 

9 

25 

1^. 

10...    . 

26.            

l.A) 

11 

27 

(«) 

12 

28 

13 

29 



14 

30 

15 

31 

16 

a  Water  shut  oflP  during  construction  at  outlet  of  reservoir. 


Mean  daily  gage  height y  in  feet,  of  Tennessee  Fork  of  Arkansas  River  at  Leadville 

Junction  for  1903. 


Day. 

June. 

July.  Aug. 

Sept. 

Oct.               Day. 

June. 

July. 

Aug.  1  Sept. 

Oct 

1 

1.26     17 

1.26 

2 

1.95     1.38 

1.25 

18 

2.60 

1.68 
1.58 
1.55 

1.3U 



3 

1.24   '  19 

1.29 

1.34 

4 

1.89  [  1.37 

1.25 

20 

2.40 

1.23 

6 

1.23  '   21 

6        

1.72 

1.87 

1.25 
1.38 

-         I22 

2.29 

1.29 

1.23 

7 

1.25  l|  23    .  . 

8 : 

1.81 

1.33 

[ 1' 24 

2.15 

1.38 
1.31 
1.31 

1.22 

9 

1.32 

1.22  j|  25 

10 

1.75 

1.81 
1.70 

1.27 

1.27 

1.27 
1.27 

1  26 

1.55 

1   91    1 

11 

1.31 

1.30 


1.30 

1   27 

2.10 

12 

1.21  '   28 

1.48  •  1.29 

13 

'   29 L 

1.26  1 

14 

1.21  1   30 

I   31 

2.10! 

1.27 

15 

1.75 

1.38 

1     ■"■ 

16 

1.20   1 

1 

RED   RIVER  DRAINAGE   BASIN. 


The  headwaters  of  Red  River  include  several  forks,  all  of  which 
have  their  sources  in  northern  Texas.  Red  River  takes  a  general 
easterly  direction  along  the  northern  boundary  of  Texas,  and  then 
turns  toward  the  southeast  and  flows  through  a  low,  swampy  region 
in  Louisiana  into  the  Mississippi,  not  far  from  the  southern  boundary 
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of  Mississippi.  Washita  River  rises  in  northern  Texas,  crosses 
southern  Oklahoma,  and  flows  into  Red  River  in  the  southern  part  of 
Indian  Territory,  about  10  miles  from  Denison,  Tex. 

Sulphar  Fork  of  Red  River  has  its  headwaters  in  Hunt  and  Fannin 
eonnties,  Tex.,  flows  eastward,  forming  the  Iwundary  l)etween  Delta, 
Red  River,  and  Bowie  counties  on  the  north,  and  Hopkins,  Franklin, 
Titus,  Morris,  and  Cass  counties  on  the  south,  and  empties  into  Red 
River  in  Arkansas  about  7  miles  north  of  the  boundary  line  between 
that  State  and  Louisiana.  The  flow  of  this  river  is  very  unreliable, 
changing  with  the  rainfall.  If  the  summer  is  at  all  dry  it  ceases  to 
flow  altogether,  but  there  always  remains  enough  water  standing  in 
pools  to  water  stock.  During  or  immediately  after  protracted  or 
unusually  heavy  rains  the  river  becomes  very  wide  and  deep,  floo<ls 
its  bottoms,  and  often  occasions  considerable  loss  of  stock  and  damage 
to  planters  and  the  railroads. 

J^ifT  C>T)ress  River  has  its  headwaters  in  Franklin  and  Titus  coun- 
ties, Tex.,  flows  in  a  general  easterly  direction,  and  empties  into  Red 
River.  The  flow  of  the  river  is  unreliable,  varying  with  the  rainfall. 
In  the  summer  it  ceases  to  flow,  becoming  dry,  except  in  those  places 
where  the  water  stands  in  holes.  After  long  or  heavy  rains  the  stream 
is  liable  to  overflow  its  banks. 

The  following  stations  were  maintained  during  1903  in  the  Red 
River  drainage  basin:  Ouachita  River  near  Malvern,  Ark. ;  Vrashita 
River  at  Anardarko,  Okla. ;  Otter  Creek  near  Mountain  Park,  Okla. ; 
and  Red  River  (North  Fork)  near  Granite,  Okla. 

OUACHITA  RIVER  NEAR  MALVERN,  ARK. 

This  station  is  located  at  the  fall  line  on  the  river,  at  the  Rockport 
Bridge,  1}  miles  northwest  of  Malvern,  Ark.  The  vertical  gage,  which 
is  fastened  to  the  web  between  the  cylinders  of  the  first  pier  from  the 
left  bank,  was  installed  March  3,  1903,  by  the  General  Bauxite  Com- 
pany. It  is  read  once  daily  by  A.  M.  Baker.  Discharge  measure- 
ments are  made  from  a  three-span  iron  highway  bridge  500  feet  long 
and  from  30  feet  of  trestle  approach  on  the  right  bank,  and  the  first 
was  made  by  J.  M.  Giles,  May  15,  1903,  at  which  date  bench  marks 
were  established.  The  initial  point  for  soundings  is  the  end  of  the 
inm  bridge  on  the  downstream  side  at  the  left  bank.  The  channel 
is  straight  for  1,000  feet  above  and  800  feet  below  the  station.  The 
right  bank  is  high  and  wooded  and  overflows  only  during  extreme 
floods.  The  left  bank  does  not  overflow.  The  bed  of  the  stream  is 
composed  mainly  of  rock  and  is  permanent.  An  old  dam  just  below 
the  bridge  is  the  cause  of  the  sluggish  current  at  low  water.  At 
this  stage,  however,  measurements  can  be  made  by  wading  at  gaps 
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in  the  dam,  where  a  good  velocity  may  be  obtained.  Bench  mark 
No.  1  is  the  top  of  the  first  cylindrical  pier  from  the  left  bank  on 
the  downstream  side.  Its  elevation  is  27.08  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  2  is  a  copper  plug  set  in  the  northwest 
corner  of  the  left  concrete  abutment.  Its  elevation  is  26.23  feet  above 
the  zero  of  the  gage.  Bench  mark  No.  3  is  the  top  of  an  eyebolt 
set  in  the  solid  rock  about  25  feet  south  of  the  bridge,  at  a  point  90  feet 
from  the  initial  point  for  soundings.  Its  elevation  is  11.86  feet  alxjve 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Ouachita  River  near  Malvern,  Ark.,  in  190S. 


May  15- 
Mayl6- 
Jtily9._ 
Do. 
July  10. 


Date. 


Hydrographer. 


J.  M.Giles- 

do 

do 

do 

do 


Oaffe 

leight. 


heigl 


Feet 

5.60 

5.00 

.65 

.65 

.80 


Diacharse. 


Seoond^feet. 

4.395 

8,455 

171 

19$ 

24<J 


Mean  daily  gage  height,  in  feet,  of  Ouachita  River  near  Malvern,  Ark,  y  for 

1903, 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8- 

9. 
10. 
11- 
12. 
13. 
14. 
L5. 
16. 
17. 
18. 
19. 


Mar. 


5.70 
B.5U 
5.50 
6.40 
11.30 
10.90 
9.90 
19.40 

ao.oo 

13.30 
8.80 
7.30 
6.40 
5.70 
5.40 
5.00  I 

10.80  I 


Apr. 


3.30 
3.20 
3.00 
2.80 
2.80 
2.70 
2.60 
2.50 
8.00 
2.80 
2.60 
2.80 
2.60 
2.60 
2.40 
2.50 
2.40 
2.30 
2.00 


May. 


June.' Jnly.,  Aug.  Sept. 


(«) 
(«) 
1.80 
1.80 
1.80 
2.00 
2.80 
9.20 
20.20 
10.60 
7.20 
7.80 
7.60 
7.20 
6.80 
5.10 
4.60 
4.30 
4.40 


6.40 
6.00 
5.00 
4.80 
4.00 
3.50 
3.00 
8.00 
2.70 
2.90 
2.80 
2.20 
2.00 
1.80 
1.50 
1.40 
1.40 
1.20 
1.00 


1.10    2.60 

.90     1.70 

.90 

1.80 

.90 

1.10 

.90    1.00  ' 

.90 

1.00 

.90 

1.00 

.80 

1.00 

.70 

1.00 

.80 

1.20 

.80 

aso 

.90 

5.00 

.80 

6.40 

.70 

5.00 

.70 

4.80 

.70 

5.30 

.60 

4.10 

.60 

4.00 

.60 

7.80 

4.10 

aft) 

2.60 
2.80 
2.10 
1.60 
1.40 
1.40 
1.40 
1.20 
1.00 
LOO 
1.00 
1.00 
1.00 
1.00 
1.90 
6.40 
4.90 


Oct.    Nov.  Dec. 


1.00 
1.00 
4.40 
4.00 
16.60 
8,70 
7.00 
5.60 
4.80 
a70 
a  80 

a  00 

2.70 

a70 

2.40 
2.00 
1.90 
1.90 
1.80 


1.00 
.90 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.80 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 


aTO 

.70 

.70 

.70 

.71) 

.70 

.70 

.70 

.70 

1.00 

1.00 

1.00 

1.00 

1.00 

l.(f) 

1.00 
1.00 

i.a) 

L(K) 


a  Missing. 
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Mean  daily  gage  height  ^  in  feet  ^  of  Ouachita  River  ^  etc, — Continued. 


D»y. 


21.. 

a.. 

23.. 

S.. 
«._ 

».. 

3(>.. 


6l60 
11.00 
8.60 
6.80 
5.90 
6.20 
4.80 
4.00 
4.20 
4. 00 

aro 

&80 


Apr. 

M.y. 

June. 

Jaly. 

Aug. 

1.90 

9.60 

1.00 

0.60     6.10 

1.80 

8.60 

1.00 

.80 

3.90 

1.80 

6.60 

.90 

.80 

8.80 

1.80 

5.00 

.90 

.70 

2.80 

1.80 

4.40 

.80 

.70 

2.60 

1.80 

8.40 

.80 

.70 

2.20 

1.80 

8.20 

1.00 

.TO 

1.90 

1.80 

2.90 

1.60 

.TO 

1.60 

1.80 

2.80 

i.ao 

.70 

.90 

1.80 

2.80 

i.ao 

.60 

2.50 

1.80 

4.80 

1.10 

.60 

8.00 

7.60 

2.20 

6.90 

flept.  Oct.   Nov.   Dec, 


4.60 
4.60 
4.00 
3.60 
2.  HO 
2.00 
1.80 
1.60 
1.80 
1.00 
l.tt) 


1.80  1  0.70 

1.00 

1.80 

.70 

1.00 

1.60 

.70 

1.00 

1.60 

.TO 

1.60 

1.60 

.TO, 

1.80 

1.40 

.80 

3.20 

1.40 

.80 

3.00 

1.40 

.80 

1.40 

.80 



i.at) 

.TO 

1.30 

.TO 

I.ao 

WASHITA  RIVER  AT  ANADARKO,  OKLA. 

This  station,  established  October  25,  1902,  by  W.  G.  Russell,  is 
locat-ed  at  the  highway  bridge  one-half  mile  north  of  the  Anadarko 
railroad  dei>ot.  The  gage  is  of  the  wire  type,  with  the  scaleboard 
gradnated  to  feet  and  tenths,  and  spiked  to  the  hand  rail  of  the 
bridge.  The  initial  point  for  soundings  is  on  the  right  bank.  The 
channel  both  above  and  below  the  station  is  straight  for  200  feet;  the 
right  bank  is  high,  and  the  left  bank  is  low;  both  banks  are  liable  to 
overflow;  the  bed  of  the  stream  is  sandy  and  constant.  The  observer 
is  James  II.  Dunlap,  who  reads  the  gage  once  each  day. 

Bench  mark  No.  1  is  a  large  spike  in  the  stringer  above  the  second 
floor  beam  from  the  south  end  of  the  bridge  on  the  downstream  side. 
Its  elevation  is  22. 92*  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
spike  driven  4  feet  above  the  ground  in  the  trunk  of  a  cottonwood 
tree  near  the  south  end  of  the  bridge.  Its  elevation  is  20.74  feet 
above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Discharge  meagurementa  of  Washita  River  at  Anadarko^  Okla,,  in  1903. 


Date. 


Hydrographer. 


AugnstlO _ L.M.Holt. 

September  19.. '  P.Bonstedt 


October  19  ... 
November  23 . 
December  19  . 


E.  R.  Kerby 

do 

do 


heig^\ 

Discharge. 

Feet. 

Second-feet. 

8.50 

167 

3.30 

94 

2.70 

82 

3.20 

94 

3.30 

103 
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Mean  daily  gage  height,  in  feet^  of  Washita  River  at  Anadarko,  Okla, ,  for  lU^^i. 


Day. 

Jan. 

Feb. 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.90 
2.90 
2.90 
8.00 
3.00 
2.90 
2.90 
2.80 
2.80 
2.80 
2.90 
3.00 
8.20 
3.70 
4.30 
5.10 
6.90 
8.80 
10.60 

Har. 

18.30 
11.70 
5.70 
6.00 
4.70 
4.60 
4.40 
4.30 
4.20 
4.20 
4.70 
5.10 
4.40 
5.10 
4.80 
4.40 
4.00 
4.60 
6.00 
5.20 
9.90 
9.00 
7.30 
6.00 
5.00 
4.70 
4.60 
4.40 
4.40 
4.80 
4.30 

Al.. 

May. 

6.60 
6.60 
6.40 
6.20 
4.70 
4.20 
4.00 
4.60 
4.80 
4.60 
6.60 
8.00 
7.40 
6.90 
5.00 
4.80 
6.40 
4.50 
4.60 
6.10 
8.50 
6.70 
9.20 
14.80 
26.80 
22.80 
21.70 
21.10 
20.80 
18.70 
11.80 

June. 

13.40 
14.40 
14.40 
10.30 
9.00 
8.40 
7.90 
7.70 
7.80 
7.90 
7.90 
7.90 
7.50 
7.20 
6.90 
6.60 
6.60 
6.40 
6.20 

Jnly. 

6.10 
5.70 
5.60 
5.40 
5.30 
5.20 
5.10 
5.00 
4.90 
4.80 
4.70 
4.60 

Ang. 

3.80 
3.70 
8.70 
3.70 
8.70 
3.60 
3.60. 
3.60 
3.60 
3.50 
3.50 
3.50 

Sept. 

Oct. 

Nov.l 

t 

aoo 

a.  00  1 

Dec. 

1        

3.10 
3.10 
3.10 
3.10 
8.10 
3.00 
3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 

4.30 
4.30 
4.20 
4.10 
4.10 
4.20 
4.20 
4.80 
3.90 
4.70 
5.80 
6.10 
4.90 
4.20 
4.00 
3.80 
3.70 
3.70 
3.60 
8.60 
3.60 
3.60 
3.50 
8.60 
3.60 
3.50 
3.60 
3.50 
3.60 
4.20 

3.20    8.00 
a20    3.00 

3.91 

2 

3.ii» 

8 

3.20  3.10 '  aai 

3.20     3.00     3.U) 

3  a» 

4 

3.a» 

6                       

3.20 
3.20 

3.00     3.0C> 
3.00  '  3.0O 

3.A» 

6 

3.:»i 

7 

3.20     H.00  ;  3.0O 
3.10  .  3.00     3.10 
3.10     3.00     3.20 
3.10     3.00  ;  3.20 
3.10     8.00     a  20 

3.3* 

8 

aai 

9 

3  *i 

10         

a:fi 

11 

a3i« 

12 

3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
8.00 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

3.00     a20 

3.00  aao 
aoo   a 20 

aOO    3.9) 

aoo  1  aso  , 
aoo   a2o 
aoo   a  10  ' 
aoo   a  10 
aoo   aio 
aoo   aio  t 
aoo   aio  \ 
aoo   aso 
aoo  i  aao 
aoo  j  aao 
aoo !  aao 
aoo  ■  3.ao 

aai 

13 

4.60  1  3.60 
4.50  '  3.70 
4.40     8.60 

a:«) 

U 

3.  :*) 

IB                        ...      . 

a:f» 

16 

4.40 
4.30 

3.60 
3.50 

3.:i) 

17 

3.3[» 

18 

4.20  >  3.40 

aao 

19 

4  flO 

3.50 
3.40 
3.40 
3.30 
3.30 
3.80 

3.;i> 

20 

6.10  ;  4.20 
6.10     4.10 
6.00     4.10 
6.00     4.10 
6.10     4.00 

3.3) 

21 

aai 

22 

aao 

23 

a:r) 

24 

3.afi 

25 

6.20    4.00     3.20 
7,10     4.00     3.20 

a:)) 

26 

a  311 

27 

7.60     3.90 
7.80     3.80 

3.20 
3.20 
4.20 
3.50 
'3.20 

a  4) 

28 

aoo 
aoo 
aoo 
aoo 

aso' 

aao 

aao 

a3> 

29 

8.10 
7.60 

3.80 
3.80 
3.80 

aaii 

80 

3.311 

31 

aai 

OTTER  CREEK  NEAR  MOUNTAIN  PARK,  OKLA. 

This  station  was  established  April  2,  1903,  by  G.  H.  Matthes, 
assisted  by  Ferd.  Bonstedt.  It  is  located  on  G.  M.  Dale's  homestead, 
SE.  i  sec.  21,  T.  3  N.,  R.  17  W.,  Indian  meridian.  It  is  2  miles  west 
and  1  mile  north  of  Mountain  Park,  Okla.  The  gage  consists  of  a 
2  by  6  inch  board  26  feet  long,  bolted  to  a  cottonwood  tree  which 
stands  at  the  water's  edge.  It  is  graduated  to  feet  and  tenths  and 
marked  with  brass  figures.  The  gage  is  read  daily  by  G.  M.  Dale. 
The  channel  is  slightly  curved  both  above  and  below  the  station. 
Both  banks  are  about  20  feet  high,  of  sandy  loam,  covered  with  vege- 
tation, and  subject  to  overflow.  The  bed  of  the  stream  is  of  sand, 
and  is  liable  to  shift.  The  water  flows  in  one  chanel  at  normal  stages, 
but  when  about  to  overflow  its  banks  part  of  the  water  is  diverte<l 
through  a  slough  into  Horse  Creek.  Measurements  of  discharge  are 
maile  by  wading,  as  there  are  no  bridges  in  this  locality.     Bench  mark 
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No.  1  is  a  20-penny  nail  driven  into  the  cottonwood  ti*ee  to  which  the 
gage  is  attached.  It  is  at  the  elevation  of  the  10-foot  mark  on  the 
jrage.  Bench  mark  No.  2  is  a  nail  driven  into  a  mesquite  tree  150  feet 
southwest  of  G.  M.  Dale's  house.  It  is  28.62  feet  above  the  zero  of 
the  gi^ge.  Bench  mark  No.  3  is  a  nail  driven  into  a  hackberry  tree 
oi)  feet  east  of  the  creek  an<i  20  feet  north  of  the  gage.  It  is  8.94  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Discharge  measurements  of  Otter  Creek  near  Mountain  Park,  Okla,,  in  i.WJ. 


Date. 


Hydrographer. 


Oai 


April  20. 
May  1... 


Ferd.  Bonstedt . 
do 


May  19 L.M.Holt 


I 


May  34 .  ' do 

August  13 Holt  and  Kerby  . 

September  18 .J  F.  Bonstedt 

October  22 -._.'  E.  R.  Kerby 

November  26 ! do 

December  23 do 


t.    I 

1.35 

2.20 

5.70 

9.90  , 

.95  ' 

.80  I 

.90 

1.40  I 

1.35  i 


Discharge. 
Secmid-feet. 

7.0 

42.0 

363.0 

879.0 

.7 

.2 

.3 

3.0 

2.0 


Mean  daily  gage  height,  in  feet ,  of  Otter  Creek  near  Mountain  Park,  Okla,,  for  J90S. 


Day. 

Apr. 

May. 

June. 

1 

i.ao 
i.eo 

l.fiO 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
l.SO 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.60 
1.40 
1.40 
1.30 
1.30 
1.40 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.40 

2                               

3                  

4 

5. 

6                      

A 

9 

10                             

11..              

12 

1.90 

13                              ..... 

i.eo 

1.50 
1  50 

14                             

L'S 

16 

1.40 
1.40 
1.40 

i: 

in                            

19 1   ...  . 

6.50 
2.70 

30 

1.40 

21 

1.30  1  2.00 

I 

Aug.  Sept.  Oct.    Nov.   Dec. 


July. 

Aug. 

1.80 

1.00 

1.20 

1.00 

1.20 

1.00 

1.20 

1.00 

1.20 

1.00 

1.20 

1.00 

I.IO 

.90 

1.10 

.90 

1.10 

.90 

1.10 

1.00 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

1.00 

.90 

1.00 

.90 

1.00 

.90 

1.00 

.90 

1.00 

.90 

1.00 

.90 

1.00 

.90 

I 


0.90 
.90 
.90 
.90  I 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.80 
.90 
.90 
.90 


1.00 
1.00 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.80 
.80 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 


1.20 
1.10 
1.10 
1.10 
1.20 
1.10 
1.20 
1.30 
1.20 

i.:» 

1.30 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
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[ho.  99. 


Day. 


22. 

23.. 
24. 
25- 
26. 

27-. 
28. 
29. 
30- 
31. 


Apr. 


1.40 
1.40 
1.40 
1.40 
1.30 
1.40 
1.40 
3.90 
2.70 


May.  June.  July, 


1.90 
8.40 
2.10 
4.00 
2.30 
1.80 
l.iSO 
l.GO 
1.50 
1.40 


1.80 
1.80 
1.20 
1.20 
1.40 
1.40 
1.30 
1.80 
1.20 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Aug. 


0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 


Sept. 


0.90 
.90 
.90 
.90 
.80 
.80 
.80 
.90 

1.00 


Oct. 


0.90 

.90 

.90 

.90 

.90 

.90  I 
1.00' 
1.00  j 


Nov-    Dec. 


1.60 
l.SO 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.00  ;  1.40 


1.10 


1.4*) 

!.♦) 
1.40 
1  *^ 
1.4<) 
1*} 
l.Ki 
1.3(1 
1*1 


Rating  table  for  Otter  Creek  near  Mountain  Park,  Okla. ,  from  April  20  to  May 

31, 1903. 


Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gaee 
'  height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Sectmd-fvet. 

1.3 

6 

2.2 

43 

3.1 

109 

4.0 

188 

1.4 

8 

2.3 

49 

3.2 

117 

4.2 

207 

1.5 

11 

2.4 

56     1 

3.3 

125 

4.4 

227 

1.6 

14 

2.5 

63 

3.4 

134 

4.6 

24T 

1.7 

18 

2.6 

70 

3.5 

143 

4.8 

267 

1.8 

22 

2.7 

77 

3.6 

152 

5.0 

287 

1.9 

27 

2.8 

85 

3.7 

161 

6.0 

397 

2.0 

32 

2.9 

93 

3.8 

170 

2.1 

37 

8.0 

101 

3.9 

179 

Rating  table  for  Otter  Creek  near  Mountain  Park,  Okla.,  from  June  1  to 

December  31,  1903. 


Gage 
eight. 


heigh 


Feet, 

0.8 

.9 

1.0 


Discharge. 


Second-feet  .\\ 

0.2     '! 

.4     I 
.8 


Gage 
height. 

Feet. 
1.1 
1.2 

Discharge.      ^^^    ^  Discharge.      ^J;^^      Discharge 


Second-feet. 
1.3 
1.8 


Feet. 

Second-feet. 

Feet. 

Second-fcrt 

1.3 

2.3 

1.5 

1          3.4 

1.4 

2.8 

1.6 

1 

Tangent  at  6  feet  gage  height,  with  differences  of  12  per  tenth. 
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Estimated  monthly  discharge  of  Otter  Creek,  near  Mountain  Park ,  Okla,,for  llKfS, 
[Drainage  area,  126  square  miles.] 


Month. 


April  20-30. 

May    

June 

July 

August 

September  . 

Ot-tober 

NoTember.  _ 
December ._ 


Discharge  in  seoond-feet. 


y^T^TiiniTi 


179.0 

457.0 

4.0 

1.8 

.8 

.8 

1.3 

3.4 

2.8 


SCinlmnm. 


6.0 
6.0 
1.8 
.8 
.4 
.2 
.2 

i.a 

2.8 


Mean. 


29.5 

41.4 

2.5 

1.1 

.6 

.4 

.5 

2.4 

2.8 


Totolin 
aore-feet. 


644 
3,546 

149 
68 
81 
24 
81 

148 

172 


Run-off. 


Second-feet  ^^  ^j^  ^ 


.009 
.004 
.003 
.004 
.019 
.022 


0.09 


.02 

.01 

.005 

.008 

.005 

.021 

.025 


RED  RIVER  (north  FORK)  NEAR  GRANITE,  OKLA. 

This  station  was  established  June  23,  1903,  by  Ferd.  Bonstedt.  It 
is  located  at  the  highway  bridge  2  miles  east  and  one-half  mile  north 
of  Granite,  Okla.  The  Chicago,  Rock  Island  and  Pacific  Railroad 
crosses  the  river  near  this  point.  The  gage  is  of  the  wire  type  and 
is  located  on  the  downstream  side  of  the  bridge  near  the  west  end. 
The  length  from  the  bottom  of  the  weight  to  the  marker  is  20.32  feet. 
The  marker  reads  17  feet  when  the  weight  is  pulled  up  against  the 
bottom  of  the  bridge.  The  gage  is  read  daily  by  Elmer  O.  Tompkins. 
Discharge  measurements  are  made  from  the  bridge.  The  channel  is 
straight  for  aboat  500  feet  above  the  station  and  for  about  300  feet 
below.  Both  banks  are  subject  to  overflow  at  flood  stages.  The  bed 
of  the  stream  is  sandy  and  shifting.  The  water  flows  in  three  chan- 
nels at  low  water.  The  gage  is  referred  to  a  United  States  Geological 
Sarvey  standard  bench  mark  (cast-iron  post)  which  is  202  feet  east  of 
the  bridge  near  the  south  line  of  the  highway.  Its  elevation  above 
gage  datum  is  10.64  feet  and  above  sea  level  1,539.8  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Discharge  measurements  of  North  Fork  of  Red  River  near  Oranite,  Okla,,  in  lOoS. 


Date. 


Hydro^rapher. 


August  12 

September  19. 


Holt  and  Kerby . 
F.  Bonstedt 


Jnne  27 _ do 


leX.        Discharge. 


heigl 


Feet. 
4.60 
3,70 
4.80 


Second-feet. 
61 


(«) 


72 


a  No  flow;  water  in  pools. 


320 


STREAM    MEASUREMENTS    IN   1903,   PART   III. 


[ifo.  9d. 


Mean  daily  gage  height,  in  feet,  of  North  Fork  of  Red  River  near  Granite,  Okla,, 

for  190S, 


Day. 


9. 
10.. 
11.. 
12.. 
13.. 
U.. 
15. 
16.. 
17. 
18.. 
19. 
20. 
21- 


24. 
26. 
28. 

27. 
28. 
29. 
80. 
81. 


June. 


5.00 
4.90 
4.90 
4.80 
4.80 
6.00 
4.90 
4.70 


July.     Aug. 


4.60 
4.50 
4.60 
4.40 
4.40 
4.40 

4.ao 

4.20 
4.20 
4.10 
4.00 
4.10 
8.90 
8.90 
3.80 
8.70 
8.60 
4.00 
3.00 
4.00 
8.80 
8.80 
3,70 
8.60 
8.60 
8.60 
3.60 
3.60 
8.00 
8.60 
8.50 


4.60 

4.10 

8.80 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(°) 

(«) 

(«) 

(«) 

(«) 

(") 

4.80 

4.10 

3.90 

8.80 

3.70 

8.70 

8.70 

8.70 

8.70 

8.  TO 

8.70 


4.90 
4.80 


Sept. 


Oct 


4.60 
4.40 
4.80 
4.00 
8.80 
8.70 

(&) 

(«») 

(«') 

3.80 

(«>) 

8.80 

8.80 

8.70 

(6) 

iP) 

(*) 

(«>) 

(*) 

i» 

(^) 

(ft) 

iP) 

iP) 

3.90 

8.80 


4.10 

4.00 

3.90 

8.90 

3.90 

3.80 

(P) 

iP) 

iP) 

(«») 
(«») 
(*) 
iP) 
(P) 
(6) 
(«•) 
iP) 
(P) 
(6) 
(«) 
(&) 
C) 

(6) 
(«*) 
ip) 
(«>) 

ip) 


Nov.      Dec. 


(«•) 

(«») 

(«») 

(*) 
(*) 
(«») 

(*) 
C) 

iP) 
K^) 
iP) 
(^) 
(*) 
ip) 
C) 
(«►) 
(«>) 
(«^) 
K^) 
(f>) 
(") 


(fe) 
(«» 

(5, 

(M 
(«») 
<*) 

(M 

(ft) 
(b» 

(fc» 

Cm 
<*>» 
(ft) 

(ft! 

!»»• 
(ft) 
(ft) 
(ft) 
(ft) 
(ft' 
(ft) 
(*» 
(ft) 
(ft) 
(ft) 
(*) 


a  Gage  chain  broke.  ft  Water  standing  in  pools.  c  Observer  absent. 

Miscellaneous  vieasurernents  in  Red  River  drainage  basin. 


Date. 

Hydrographer. 

stream. 

Locality. 

Dis- 
charge. 

1903. 

Second-ft. 

June  30 

Ferd.  Bonstedt  . . 

Turkey  Creek  . 

Near  Victory,  Okla 

10.4 

Sept.  18 

do 

Elk  Creek 

NearHobart,Okla 

14.3 

Oct.    22 

E.R.Kerby 

--.-do 

do .. 

15.6 

Nov.   26 

do    

do 

G.H.Matthes-   . 

do 

.  do           ..  .. 

18.0 

Dec.    22 

do  ...   ... 

.do         

17.0 

Oct.    27 

LittleElk  Creek 

do        _. 

1.4 

Dec.    31 

E.R.Kerby 

Medicine  Bluff 
Creek. 

Near  Meer8,()kla 

1.0 

31 

do 

Blue  Creek.... 

T.  5  N.,R.  13W.  I.  M., 
Okla. 

.3 

31 

do 

Chandler  Creek 

Near  Richards,  Okla 

1.0 
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Idetisuremeiita  of  springs  in  Wichita  Monntaimt. 
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Date. 

HydrogT»phi<r. 

Spring. 

Locality. 

charge. 

191)3. 

Second/t. 

Aug.     0 

G.H.Matt'.ies    . 

Jimmie 

SE.i8ec.l7,T.4N.,R.13 
W.,I.M. 

1.00 

Sept.  13 

do 

do..     . 

do 

1.00 

Oct.    22 

do 

do .'. 

E.  R.  Kerby 

do 

do 

.60 

30 

do 

..   ..do  . 

.50 

Nov.  28 

do 

do 

.70 

Dec.     8 

do _. 

do 

do 

do 

do 

NW.isec.  18,T.4N.,R. 
UW.,I.M. 

.52 

8 

do 

do 

.54 

29 

-do 

do 

.52 

29 

..  ._do  

Friazle  Head . . 

.40 

29 

do .. 

Springfield 

NE.  i  see.  14,  T.  4  N.,  R. 
14  W.,I.M. 

.20 

29 

do    _._ 

Thompson  No.  1 

SE.i8ec.lO,T.4N.,R.14 
W..I.M. 

.  35 

29 

do ... 

Thompson  No.  2 

NE.isec.  10.  T.4N.,R. 
n  W.,I.M. 

.15 

30 

do 

Podleciuah  .... 

SE.i8ec.4,  T.4N.,R.14 
W.,I.M. 

.25 

30 

do 

Ka^ldle  Monn- 
tain  No.  1. 

Saddle  Mountain  MisHion, 
Okla. 

.53 

30 

do _... 

Saddle  Moun- 
tain No.  2.      1 

do 

.20 

30 

do 

No  name 

NE.  :}sec.  15,T.  5N.,R. 
14W.,LM. 

.25 

3% 

do    .       . 

Eagle  Heart  .. 

NE.isec.5,T.5N.,R.13 
W.,I.M. 

.20 

« 

31 

do 

Cnstor 

SW.:t8ec.  13,T.  4N.,R. 
12  W.,  I.  M. 

.50 

31 

-do 

No  name 

NW.i8ec.36,T.  4N.,R. 
12W.,I.  M. 

.20 

5 

A.C.  Re<lman  . .. 

Kock  Creek  .   . 

Near  Sulphur,  Ind.  T 

13.00 

5 

do 

Sulphur  Creek. 

...   .do 

6.00 

5 

...do  

Seven  Springs . 

d) _ 

.13 

5 

do 

Beach  Springs. 

do 

.11 

5 

do 

.     ..do 

Hillside. 

Wilson 

do 

.08 

5 

....  do 

.01 

IKR 
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WESTERN  GULF  DRAINAGE. 

Those  stations  from  which  the  United  States  Greological  Survey 
has  obtained  data  during  1903  and  which  are  located  on  rivers  whi<*h 
drain  into  that  portion  of  tlie  Gulf  of  Mexico  west  of  the  Mississippi 
River,  have  been  grouped  into  the  following  drainage  basins:  Sabine. 
Neches,  Trinity,  Brazos,  Colorado  (of  Texas),  Guadalupe,  and  Rio 
Grande. 

SABINE  RIVKR  DRAINAGE  BASIN. 

Sabine  River  has  its  headwaters  in  Collin  and  Hunt  counties, 
flows  in  a  southeasterly  direction  to  the  State  line,  then  south,  form- 
ing the  boundary  between  Texas  and  Louisiana,  and  empties  into 
Sabine  Lake,  an  arm  of  the  Gulf,  near  Orange,  Tex.  The  small 
tributaries  in  east  Texas  support  many  small  water  mills,  and  the 
Sabine  itself  is  navigable  for  several  hundred  miles.  The  drainage 
area  of  the  Sabine  in  Texas  above  Orange  is  7,500  square  miles,  and 
its  total  drainage  area  above  Orange  in  Louisiana  and  Texas  is  10,-4rCK.) 
square  miles. 

SABINE  RIVER  NEAR  LONGVIEW,   TEX. 

This  station  was  established  December  31,  1903,  by  Thomas  U. 
Taylor.  It  is  located  at  the  bridge  of  the  International  and  Great 
Northern  Railway,  about  3  miles  southwest  of  Longview  Junction, 
Tex.  The  zero  of  the  gage  is  45.00  feet  below  the  top  of  the  tie  at  the 
railroad  bridge.  The  observer  is  John  Wadsock,  the  pumper  for  the 
railroad  company.  A  measurement  made  at  this  point  by  Edward 
C.  H.  Bantel  gave  a  discharge  of  249  second-feet. 

TRIKITY  RIVER  DRAINAGE  ♦BASIN. 

Trinity  River  rises  in  a  network  of  small  streams  in  the  counties  of 
Montague,  Wise,  and  Parker,  but  their  combined  capacity  at  Dallas 
is  not  sufficient  to  keep  the  bottom  or  bed  of  the  stream  moist.  The 
United  States  Geolojrical  Survey  maintained  a  station  at  Dallas  for  a 
time,  but  it  was  abandoned  on  account  of  the  small  discharge.  Below 
Dallas  the  Trinity  flows  through  a  wooded  country,  and  consequently 
it  is  not  subject  to  the  sudden  floods  with  their  quick  run-offs. 

TRINITY   RIVER  AT  RIVERSIDE,  TEX. 

The  drainage  area  of  Trinity  River  above  Riverside,  Tex.,  is  16,(HK> 
square  miles.  A  gaging  station  was  established  on  the  Trinity  at 
Riverside,  Tex.,  in  December,  1902,  by  Thomas  I".  Taylor.  The  zero 
of  the  gage  is  66  feet  below  the  top  of  the  ties  (or  base  of  i-ail)  in  the 
north  arm  of  the  draw  span  of  the  International  and  Great  Northern 
Railroad  bridge.     The  elevation  of  the  top  of  the  pivot  pier  above 
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gage  datum  is  56.5  feet,  and  that  of  the  top  of  the  channel  of  the  lower 
chord  of  the  arms  of  the  draw  span  of  the  bridge  is  62.0  feet.  Accord- 
ing to  the  survey  of  the  United  States  Army  engineers  the  elevation 
of  the  top  of  the  tie  with  reference  to  mean  low  tide  of  Gulf  is  148.70 
feet.  The  gage  consists  of  a  tagged  plumber's  chain,  to  which  is 
attached  a  lead  weight  in  the  form  of  a  frustum  of  a  cone.  The  bot- 
tom of  the  lead  weight  is  marked  66,  and  every  foot  above  this  is 
marked  with  a  brass  tag  giving  its  distance  in  feet  alK>ve  the  bottom 
of  the  weight.  The  observer  at  Riverside  is  G.  \V.  liigdon,  who  is 
in  charge  of  the  pumping  plant -of  the  International  and  Great 
Northern  Railroad.  In  reading  the  gage  it  is  only  necessary  to  let 
the  lead  weight  touch  the  water  and  then  read  off  the  distanc^e  the 
mark  or  point  is  from  the  upper  end  or  zt»ro  mark  of  the  chain. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 


Discharge  nteasuremenU  of  Trinity  River  at  Riversiile^  TVu-.,  in  llH)-3  and  1903, 


Date. 


1903. 
September  10 

1903. 

March  18 

July  1 

July2 

Do 

Jtdy3 

July  12 

July  13 

July  15 

Jane  17 

December  7 

December  12 


Hydro^rntpher. 


herg^Tt.     'Discharge. 


T.U.Taylor.. 


do 

do 

do 

do 

do 

do 

.....do 

do 

do 

G.  W.  Higdon 
.....do 


Fttt. 
6.00 


Secvnd-fret. 
160 


43.30 

24,650 

13.30 

3,730 

14.60 

4,500 

15.20 

5,160 

18.30 

7,200 

22.20 

8,800 

22.80 

9,200 

23.60 

10,800 

10.20 

980 

8.30 

420 

9.30 

500 

Mean  daily  gage  height ,  infect,  of  Trinity  River  at  Riverside,  Tex,,  for  1903, 


Day. 

Jan. 

1.. 

2 

28.30 
27.90 

3.. 
4  . 

)S.80 
24.10 

5 

21.05 

8 

18  50 

8.. 

13.35 
15.65 

Feb. 


19.55 
17.15 
15.15 
14.2I» 
13.79 
13.70 
17.40 
19.05 


Mar. 


43.90 
46.20 
43.60 
44.00 
44.70 
44.70 
44.80 
45.05 


Apr. 

41.10 
41.10 
41.10 
41.00 
40.70 
40.25. 
39.05 
88.65 


May. 

10.90 
10.95 
11.00 
10.90 
10.80 
10.56 
10.00 
10.00 


June. 

15.75 
13.40 
10.75 
9.90 
9.65 
9.45 
9.30 
9.65 


July. 

Aug. 

Sept. 

12.75 

15.60 

9.60 

15.10 

19.65 

10.56 

18.45 

22.40 

10.20 

18.90 

25.05 

9.65 

22.05 

26.65 

9.45 

20.06 

27.65 

9.20 

19.30 

28.70 

9.15 

19.80 

29.75 

9.00 

Oct. 


Nov. 


Dec. 


8.05 

9.80 

8.25 

9.65 

8.55 

10.00 

9.  a) 

9.80 

10.85 

9.80 

14.05 

10.20 

17.25 

11.35 

19.16 

11.85 

8.30 
8.30 
8.30 
8.30 
8.30 
8.30 
8.30 
8.30 
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Mean  daily  gage  height,  in  feet,  of  Trinity  River,  efc— Contined. 


[NO.  98. 


Day. 


9 

10 

11 

12 

13 

14 

15 

1« 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29. 

39 

3i 


I  I 

Jan.  I  Feb.     Mar. 


1 

15.05 

20.70 

14.30 

21.70 

13.75 

23.60 

13.35 

23.85 

13.  (Ki 

24.60 

12.75 

24.30 

12.35 

23.80 

12.46 

28.80 

13.86 

30.90 

13.  eo 

:i2.40 

13,40 

33.20 

13.15 

34.60 

20.75 

34.50 

21.05 

34.50 

21.05 

34.70 

21.06 

34.86 

19.  a5 

35.10 

18.30 

40.10 

19.60 

42.  a*) 

22.20 

43.60 

24.10 

24.25 

22.30 

45.25 
47.00 
46.90 
46.45 
46.10 
46.70 
45.25 
44.15 
44.05 
43. 46 
43.05 
44.10 
44.40 
44.70 
40.66 
44.30 
43.70 
43.10 
42.55 
42. 10 
41.  iX) 
41.40 
41.20 


Apr. 

37.15 

34.70 

29.10 

20.85 

16.45 

14.25 

18.66 

13.05 

12.85 

12.80 

12.80 

13.50 

13.  a5 

13.40 

12.35  I 

11.90 

11.55 

11.40 

11.25 

11.06 

11.00 

11.00 


May.   June.   July.    Aug.    Sept. 


10,00 
10.00 
10.00 
10.00 
10.:35 
10.75 
10.90 
10.96 
11.45 
11.55 
11.10 
10.60 
10.10 
9.80 
9.70 
9.56 
9.46 
9.30 
9.26 
9.16 
9.10 
13.60 
16.30 


9.20 
9.25 
10.16 
9.60 
9.20 
10.20 
10.20 
10.20 
10.20 
10.20 
10.30 
10.25 
10.16 
10.25 
11.20 
10.85 
10.50 
13.40 
12.95 
11.90 
11.15 
11.30 


20.45 
21.25 
21.80 
22.26 
22.50 
23.00 
23.85 
23.66 
23.85 
24.05 
24.25 
24.45 
26.16 
26.35 
25.00 
24.70 
22.40 
17.40 
12.45 
10.45 
10.30 
10.40 
10.96 


30.60 

31.35 

31.70 

31.50 

29.60 

28.16 

14.46 

10.70 

9.35 

9.50 

9.56 

10.10 

10.00 

9.95 

9.65 

9.60 

9.60 

9.45 

9.40 

9. 15 

8.85 

8.66 

8.60 


I 


8.66 
8.45 
8.30 
8.20 
8.10 
8.05 
8.00 
7.90 
8.10 
8.70 
8.10 
7.90 
7.80 
7.76 
7.70 
7.60 
7.65 
7.50 
7.50 
7.60 
7.50 
7.70 


Oct. 


20.05 
20.65 
21.30 
21.65 
21.80 
21.60 
21.20 
20.75 
19.70 
18.75 
18.16 
18.06 
18.26 
17.70 
16.30 
14.70 
12.80 
11.60 
10.60 
10.06 
9.65 
9.46 
9.46 


Nov.  '  Dec. 


11.56 

11. a) 

10.50 
10. 00 
9.65 
9.45 
9.15 
9.05 
8.90 
8.80 
8.73 
8.70 
8.60 
8.50 
8.50 
8.40 
8.40 
8.40 
8.40 
8.40 
8.80 
8.30 


8J« 
K3) 
8.ai 
M\.H) 
13. »» 
14.65 
14. 15 
13,;fi 

ll.aj 

9.K> 
9..W 
9.65 
10.90 
10.5f» 
10.35 
9.«) 
10.65 
12,40 
12.it) 
12.25 
11.20 
10.00 
9.» 


Rating  table  for  Trinity  River  at  Riverside,  Tex.,  from  January  1  to  DecemlH-r 

SI,  1903, 


hei^l^. 

Discharge. 

Gage 
height. 

DLm^harge. 

Gago 
height. 

Disc&arge. 

Gace 
hei^t. 

Discharge. 

Feet. 

Second- feci. 

Feet. 

Second-feet. 

Feet. 

Second-feet. , 

Feet. 

Second-feet. 

7.5 

225 

11.0 

2,070 

!     21.0 

9,070 

36.0 

19,570 

7.6 

245 

11.5 

2,420 

1     22.0 

9,770 

87.0 

20,270 

7.8 

285 

12.0 

2,770 

23.0 

10,470 

38.0 

20,970 

8.0 

385 

12.5 

3, 120 

24.0 

11,170 

39.0 

21,670 

8.2 

390 

13,0 

3,470 

25.0 

11,870 

40.0 

22,370 

8.4 

455 

13.5 

3,820 

26.0 

12,570 

41.0 

23,070 

8.6 

530 

14.0 

4,170 

27.0 

18,270 

42.0 

23,770 

8.8 

620 

14.5 

4,520 

28.0 

18,970 

43.0 

24,470 

9.0 

725 

15.0 

4,870 

29.0 

14,670 

44.0 

25,170 

9.2 

840 

,     15.5 

5,220 

30.0 

15,370 

45.0 

25.870 

9.4 

965 

16.0 

5,570 

31.0 

16,070 

46.0- 

26,570 

9.6 

1,095 

17.0 

6,270 

32.0 

16,770 

47.0 

27,270 

9.8 

1,230 

18.0 

6,970 

33.0 

17,470 

10.0 

1,370 

19.0 

7,670 

34.0 

18, 170 

10.5 

1,720 

20.0 

8,370 

35.0 

18,870 

Table  uncertain  for  low  gage  heights;  tangent  above  10  feet  gage  height. 
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BRAZOS   RIVER    DRAINAOK    BASIN. 


Estimated  monthly  dutcharge  of  Trinity  Rit^r  at  Hirernitle^  Te,r.^for  ItHKi, 
[DrainaK*^  area,  ia,lNH)  aquare  mllm.J 


Month. 


Jamiary.-- 
Febmary  . 

March 

April 

May 

Jnne 

Jnly 

August  ... 
September 
October . . . 
November. 
December - 


Dutcbanre  la  MK'ond-feet. 


Maximum. 

14,180 

24,890 

27,270 

23,140 

5,780 

5,895 

12.815 

16,560 

1,755 

9,630 

2,665 

4,625 


Minimum. 


The  year 27, 270 


3,015 

3,960 

22, 825 

2,070 

780 

*    840 

1,580 

530 

225 

347 

.     420 

420 


Kean. 

7,302 

13,189 

25,276 

10,049 

1,780 

1,849 

8,320 

6,572 

537 

5,219 

1,031 

1,W2 


Totol  in 
acre-feet. 


448,982 
732.480 
1,554,161 
597,957 
109,448 
110,023 
511,577 
404.097 

31,954 
320,904 

61,349 
100,963 


Run-off. 

I 
Se<'<>nd-fe«»t  rw_,*»,  i„ 


6,897   4,983,895 


0.46 
.82 

1.58 
.63 
.11 
.12 
.52 
.41 
.03 
.33 
.06 
.10 

.43 


0.5:j 

.a5 

1.82 
.70 
.18 
.13 
.60 
.47 
.03 
.38 
.07 
.12 


5.83 


BRAZOS  RIVKU  DUAINAOF.  BA8IX. 

This  river  has  its  source  in  the  Staked  Plains  region  of  western 
Texas  and  has  a  general  southeasterly  course,  emptying  into  the  Gulf 
of  Mexico  south  of  the  mouth  of  Trinity  River.  Its  drainage  basin 
is  entirely  within  the  State  of  Texas. 

Under  the  direction  of  Thomas  U.  Taylor  the  l^niU*d  States  Geo- 
logical Survey  is  maintaining  stations  in  this  basin  at  Waco  and  Ricli- 
mond,  Tex. 

BRAZOS  RIVER  AT  WACO,  TEX. 

On  September  14,  1808,  a  gage  was  established  on  the  southwest 
bank  of  Brazos  River  at  Waco.  It  consists  of  an  incline<l  iron  bar,  3 
inches  by  1  inch,  reading  from  0  to  4.3  feet,  bolted  to  a  hard-pine 
stick,  16  feet  long,  embedded  in  cement  in  the  sloping  limestone  of 
the  bank,  flush  with  the  surface,  on  which  ai-e  painted  the  graduations 
above  4.3  feet. 

This  part  of  the  gage  is  inclined  to  the  horizontal  at  a  slope  of  27 
horizontal  to  5  vertical.  In  the  summer  of  1903  another  section  was 
added,  with  its  lower  end  connected  to  the  upper  end  of  the  first 
Rage.  It  is  similar  to  the  first  gage  in  construction,  but  is  inclined  at 
a  slope  of  9  horizontal  to  4  vertical.     It  reads  from  4.4  to  12  feet. 

Three  bench  marks  have  been  established.     The  first  is  on  the  low- 
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est  water  table  on  the  southwest  pier  of  the  suspension  bridge  and  is 
marked  "U.  S.  G.  S.  44.33  B.  M."  It  is  about  on  the  level  of  the 
floor  of  the  suspension  bridge. 

The  hydrant  at  the  corner  of  First  and  Austin  streets  is  at  an  ele- 
vation (bj^  gage)  of  43.32  feet,  while  the  top  of  the  rail  of  the  San 
Antonio  an<l  Aransas  Pass  Railroad  a  few  feet  from  the  hydrant  is  at 
an  elevation  of  41.12  feet.  The  bed  of  the  river  is  shifting  sand,  and 
nearly  every  freshet  modifies  the  cross  section,  so  that  at  the  samo 
gage  heights  the  river  sometimes  flows  in  one  and  sometimes  in  two 
channels  under  the  suspension  bridge  from  which  the  measurements 
are  made. 

At  high  water  the  gage  reading  is  obtained  by  measuring  to  the 
water  surface  from  the  top  rail  of  the  stiffening  truss  of  the  suspen- 
sion bridge  at  a  certain  point  when  there  is  no  load  upon  the  bridge 
and  by  taking  this  distance  from  47.8  feet. 

In  the  early  part  of  1902  a  new  camel-back  truss  bridge  of  one  span 
was  erected  across  the  Bra7X)s  at  Waco  a  few  hundred  feet  above  the 
suspension  bridge.  This  new  bridge  crosses  the  river  at  an  angle  of 
76°.  It  has  a  footway  on  the  east  or  downstream  side  that  affords 
excellent  facilities  for  measuring  the  flow  of  the  stream,  and  there  are 
no  midstream  piers  to  render  measurements  troublesome  or  doubtful. 

At  the  north  end  these  bridges  are  280  feet  apart,  and  at  the  south 
end  they  are  380  feet  apart.  When  the  river  is  rising  and  drift 
prevents  the  use  of  the  meter,  good  float  measurements  can  be  made 
by  timing  the  drift  as  it  passes  from  the  upper  to  the  lower  bridge  at 
the  different  panel  points. 

On  the  north  pier  of  the  new  bridge  a  gage  has  been  marked  off  by 
the  city  engineer  to  agree  with  the  United  States  Geological  Survey 
gage  at  the  suspension  bridge.  The  top  of  the  cement  floor  of  the 
new  bridge  at  the  southeast  batter  brace  is  at  an  elevation  of  45.4 
feet  with  respect  to  the  United  States  Geological  Survey  gage.  High- 
water  gage  heights  can  be  read  directly  from  the  gage  on  the  north 
pier,  or  the  distance  of  the  water  surface  can  be  measured  from  the 
cement  floor,  and  this  subtracted  from  45.4  feet  will  give  the  height  of 
the  river  referred  to  the  gage. 

The  channel  is  straight  for  several  hundred  feet  above  and  below 
the  station  and  has  a  width  at  low  stages  of  about  175  feet  without 
piers.  The  bed  is  composed  of  firm  sand,  subject  to  some  change. 
The  current  is  rapid. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 
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BRAZOS   RIVER    DRAINAGE    BASIN. 
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Diacharge  measurementg  of  BrcusoH  River  at  Waco,  Tex, ,  in  190:1, 


Date. 


Jnne  4 

June  15 

Jnne  17 

Do 

June  25 

Do. 

Jane  36 

JnlyU 

Jnly22 

July  23 

July  24 

July  30 

August  1 

December  18 . 


Hydroffi-apher. 


Thomas  U.  Taylor . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

KCBantel 


1     taeigirt. 

DiM'tuu-Kt*. 

hWt. 

Secimd'/eet. 

3.00 

426 

!          5.80 

2.970 

6.00 

3,240 

!          6.00 

3. 150 

8.10 

6,700 

j          4.20 

1.200 

6.70 

4,000 

3.20 

400 

1          2.80 

245 

2.75 

235 

2.70 

210 

3.70 

810 

5, 70 

2,670 

2.40 

144 

Mean  daily  gage  height,  in  feet. 

of  Brazos  River 

at  Waco,  Tex,,  for  1903, 

Day. 

Jan. 

8.40 

3.80 

aao 
aao 
aao 

8.00 

aso 

&40 
3.40 
3.40 

3.40 

a4o 
a40 

3.40 
3.30 
3.60 
8.00 
3.«) 
3.60 
3.0) 
4.80 
6.30 
6.95 
4.50 
4.15 
4.00 
4.  SO 
4.10 
4.00 
8.90 
3.85 

Feb. 

Mar. 

Apr. 

May. 
a  20 

320 
320 

a20 
a  10 

316 
320 
320 
320 
320 
360 
365 
335 
325 
320 
315 
310 
310 
310 
3  16 
a  60 
360 
a  50 
350 
340 
360 
315 
310 
a  70 
4.75 
345 

Jane. 

July. 

a  10 
ass 

7.00 

a  06 
aoo 
a  45 

4.55 
4.40 
4.15 
380 
365 
345 
a  35 
325 
a  16 
310 
3W) 
2.95 
2.90 
2.90 
2.90 
i.K) 

2.7.i 
2.70 
2.70 
2.70 
2.70 
2.70 
4.10 
365 

a  90 

Aug. 

a  65 
a  35 

4.45 
375 
365 
346 
320 
315 

aoo 
aoo 

2.95 
4.65 

a  45 

4.20 
4.05 
4.00 
4.05 
350 

aa5 

330 
325 
a  15 
2.95 
2.75 
2.70 
2.00 
2.5f) 
2.50 
2.50 
2.56 
2.00 

Sept. 

Oct. 

Nov. 

315 
386 
346 
380 
325 
330 

aoo 
a  70 

360 
350 
335 
320 

a  15 

300 
310 
3  46 
a  56 
335 
a  15 
300 
2.95 
2.90 
2.90 
2.90 
2.85 
2.76 
2.70 
2.70 
2.70 
2.60 



Dec. 

8.70 
3.70 
a  70 

aas 
a  60 

360 
360 

a60 

366 
390 
4.40 
4.10 
4.00 
4.00 
8.90 
11.86 
6.15 
6.25 
6.30 
6.30 
7.10 
6.90 
6.75 
6.65 
6.60 
19.66 
20.46 
1326 

ia55 
10.95 
9.10 
9.60 
9.36 
8.20 

a  20 

7.60 
6.66 
a  10 
11.10 
7.60 
395 
9.50 
a  35 
7.00 
a  90 

a  70 

5.96 
11.90 

laio 

7.20 

a  05 

6.95 

a  90 
a  80 
a  10 
a  30 
a  16 
a  90 
a  46 

a  40 
a  36 
a  30 
a  00 

4.65 
4.36 
4.85 
4.46 
4.25 
4.15 
4.10 
4.10 
4.10 
4.06 
4.0O 

a90 

390 
380 
375 
366 

aa's 

350 
360 

a  45 

340 
340 
a  35 
330 
330 
325 

380 
320 
a  16 
300 
300 
350 
4.10 
4.65 
4.70 
390 
370 
a  75 
4.05 
4.16 
4.50 

a  70 

5.80 
4.45 
a  20 
4.65 
4.00 
4.65 
4.50 
4.15 

a  20 
a  30 
a  15 
a  95 
a  00 

4.80 

2.55 
2.60 
2.75 
306 
2.90 
2.55 
2.50 
2.60 
2.40 
2.40 
2.40 
2.40 
2.35 
2.30 
2.3[) 
2.30 
2.30 
2.25 
2.20 
316 
315 
300 
355 
4.50 
4.35 
4.00 
395 
365 
3.35 

r.«. 



14.70 
a  75 

a  85 
a  30 

7.75 
9.90 
9.60 
10.36 
335 
7.66 
a  90 
7.10 

aoo 
a  46 

4.55 
4.50 
4.40 
4.15 
4.00 
3.80 
365 
365 
350 
a40 
330 
310 
305 

aoo 
aoo 

300 

a  10 

2.60 
2.60 

2.60 

a60 

2.60 

2.66 

2.50 

2.60 

2.  SO 

10 

2.46 

11 

2.40 

12 

2.40 

13 

U 

2.40 
2.40 

LS 

16 

17 

2.40 
2.40 
2.40 

18 

2.40 

19 

2.30 

ao 

2.30 

21 

22 

2.30 
2.30 

23 

2.30 

24 

2.30 

25 

2.35 

» 

2.40 

27 

28 

2.35 
&80 

29 

» 

31 

2.80 
2.30 
2.30 

328 
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[no.  9d. 


Rating  table  for  Brazos  River  at  Waco^  Tex.,  from  January  1  to  December  31,  l(*f'.i. 


hei^l 

Discharge. 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Gage 
1  height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1 

'      Feet. 

Second-feet 

2.2 

90 

4.0 

1,055 

6.6 

3,850 

10.5 

11,160 

2.3 

125 

4.1 

1,140 

6.8 

4,150 

11.0 

12,285 

2.4 

160 

4.2 

1,225 

7.0 

4,470 

11.5 

13,450 

2.5 

195 

4.3 

1,310 

7.2 

4,800 

12.0 

14,660 

2.6 

235 

4.4 

1,400 

7.4 

5,135 

12.5 

15,980 

2.7 

275 

4.5 

1,490 

7.6 

5,475 

18.0 

17,400 

2.8 

320 

4.6 

1,580 

7.8 

5,825 

18.5 

18,850 

2.9 

365 

4.7 

1,670 

8.0 

6,180 

14.0 

20,300 

8.0 

410 

4.8 

1,760 

8.2 

6,540 

14.5 

21,800 

3.1 

460 

4.9 

1,860 

8.4 

6,910 

15.0 

23,300 

3.2 

510 

5.0 

1,960 

8.6 

7,285 

15.5 

24,800 

3.3 

565 

5.2 

2,160 

8.8 

7,665 

16.0 

26,300 

3.4 

620 

5.4 

2,380 

9.0 

8,055 

17.0 

29,300 

3.5 

680 

5.6 

2,600 

9.2 

8,450 

18.0 

32,300 

3.6 

745 

5.8 

2,820 

9.4 

8,850 

19.0 

35,300 

3.7 

815    1 

6.0 

3,060 

9.6 

9,255 

20.0 

38,300 

3.8 

890 

6.2 

3,310 

9.8 

9,665 

3.9 

970 

6.4 

3,570 

10.0 

10,085 

Table  well  determined  np  to  7  feet  gage  height;  above  this 
is  the  same  as  table  for  1902. 

Estimated  monthly  discharge  of  Brazos  River  at  Waco, 
[Drainage  area,  30,750  square  miles.] 


I 
point  table  for  1903 

Tex,,  for  1903. 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


3,440 

39,650 

18,995 

2,380 

2,710 

4,000 

8,055 

2,655 

5,825 

22,400 

815 

235 

89,650 


Minimum. 


565 
745 
2,435 
535 
460 
410 
275 
195 
90 
410 
235 
125 

90 


Mean 


Total  in 
acre-feet. 


Ban-off. 


Second-feet,  rk«r.#i»  in 


1,004 

5,860 

6,532 

1,111 

662 

1,580 

1,440 

791 

604 

3,775 

501 

165 

2,002 


61,734 

325,448 

401,637 

66,109 

40,705 

94,017 

88,542 

48,637 

35,940 

232,116 

29,812 

10, 145 

1.434,842 


0.033 
.191 
.212 
.036 
.022 
.051 
.047 
.026 
.020 
.123 
.016 
.005 

.065 


0.038 
.199 
.244 
.040 
.OlV) 
.05T 
.054 
.030 
.022 

.018 
.006 


.875 
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BRAZOS  RIVER  AT  RICHMOND,    TEX. 

This  station  was  established  in  the  latter  part  of  Dei'sember,  1902, 
by  Thomas  U.  Taylor.  The  gage  consists  of  a  pluinl)er*s  chain,  with 
brass  tags  for  foot  marks.  It  is  not  attached  to  the  bridge,  but  is 
nsed  to  measure  down  to  the  water's  surface  from  the  top  of  the  guard 
mil  in  the  middle  of  the  sixth  panel  from  the  west  end  of  the  middle 
span.  Gage  datum  is  50  feet  below  the  top  of  the  guard  rail,  where 
the  gage  heights  are  determined.  The  channel  is  straight  for  300  feet 
al)ove  and  below  the  station,  has  a  width  of  about  175  feet  at  low 
water  without  piers,  and  about  500  feet  at  ordinary  high  waU*r  broken 
by  three  piers.  During  very  high  floods  the  left  bank  overflows  and 
the  width  of  the  stream  is  900  feet.  The  bed  is  soft  except  around 
the  piers,  where  it  is  stony.  It  probably  does  not  change  much. 
The  velocity  is  moderately  rapid.  There  are  some  short  piles  in  the 
gaging  section.  The  elevation  of  the  top  of  the  guard  rail,  from 
which  point  gage  heights  are  determined,  is  93.2  feet  above  mean 
low  sea  level,  so  that  the  gage  datum  has  an  elevation  of  43.2  feet 
referred  to  the  same  plane  of  reference.  The  lowest  gage  height  yet 
recorded  is  1.80  feet  above  gage  datum,  or  45  feet  above  mean  low 
sea  level. 

Above  and  at  Waco  the  river  rises  rapidly,  and  when  it  gets  al>ove 
the  gage  height  of  30  feet  overflows  the  bottom  lands  l)elow  the  town. 
When  the  floods  spread  out  over  the  bottom  lands,  as  they  do  from 
Waco  to  Richmond,  the  river  stays  up  longer  in  its  lower  stretches 
than  it  does  in  the  upper  sections,  as  the  bottoms  and  the  lowlands 
seive  as  storage  reservoirs  for  the  backwater  and  ai'e  drained  slowly 
as  the  river  recedes.  Al)Ove  Waco  the  surface  water  rushes  off  into 
the  stream  more  rapidly,  and  the  river  rises  more  suddenly  and  falls 
almost  as  suddenly.  For  this  reason  it  is  possible  for  the  maximum 
discharge  at  Waco  to  be  greater  than  it  is  at  Richmond. 

At  Hearne  and  below  the  river  in  1899  was  several  miles  in  width. 
ItwS  maximum  height  at  Richmond  occurred  on  July  7,  1899,  when  it 
stood  4  feet  below  the  top  of  the  guard  rail,  or  at  a  gage  height  of  40 
feet.  The  water  was  out  over  the  bottoms  above,  and  in  Richmond 
it  covered  the  tracks  of  the  Southern  Pacific  Railroad. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  Thomaa  U.  Taylor,  district  hydrographer. 
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Discharge  measure7i\ents  of  Brazos  River  at  Richmond,  Tex,  ^  for  1903  and  jr*'A). 


Date. 


Hydrographer. 


Gaee 

height. 


Discfaaxve 


1902. 


Augnst  2-  - 
August  6.. 
August  19. 


T.  U.  Taylor 

do 

do 


1903. 


March  13 

Julyl 

July  10 

July  11 

July  18 

July  19 

July  24 

July  27 

August  3 

August  4 

August  6 

August  10... 
August  11..  _ 
August  18 . . . 
August  14  - . . 
August  15... 
December  10 


do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

...-do  .... 

H.  H.  Pox- 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 


Feet. 
28.10 
31.90 
7.10 

11.50 

5.80 

8.70 

7.80 

4.40 

4.40 

3.40 

2.90 

19.80 

21.50 

16.20 

12.20 

11.10 

10.00 

9.20 

8.70 

1.85 


Second'/r*'t. 

60.47n 

5,8(10 

13,000 
3.  smt 
8.9<N> 
7,750 
8,20^1 

sjm 

1,910 
1,6:)0 

34,mx> 

38.  ."Vm 

25,900 

15.8(N) 

13,S60 

11,52<) 

9.8:^0 

8,820 

1,015 


Mean  daily  gage  height,  in  feet,  of  Brazos  River  at  Richmond,  Tex.,  for  n*fKi. 


Day. 

Jan. 

Feb. 

6.80 
6.30 
6.90 
5.60 
5.30 
5.20 
5.70 
6.00 
6.50 
7.30 
8.30 
10.40 
11.10 
11.60 
10.50 
9,80 
13.20 

Mar. 

26.20 
27.10 
28.40 
30.10 
31.90 
33.10 
38. 4() 
32.95 
30.85 
26.05 
22.20 
18.95 
19.20 
17.90 
16.00 
15.40 
14.20 

Apr. 

May. 

8.00 
6.60 
5.60 
5.20 
6.30 
6.40 
7.60 
6.90 
6.90 
6.40 
5.60 
6.40 
5.40 
5.20 
6.00 
7.30 
7.00 

June. 

1  

6.00 
12.60 
14.50 
13.20 
10.30 
9.70 
8.50 
7.90 
7.40 
6.60 
6.00 
6.70 
5.30 
5.U) 
4.80 
4.80 
5.40 

11.20 
11.00 
10.40 
10.10 
9.70 
9.30 
8.70 
8.20 
8.00 
7.00 
7.40 
7.20 
7.00 
6.90 
6.80 
6.00 
6.00 

4.10 
4.10 
4.20 
6.50 
5.10 
4.80 
4.50 
4.50 
4.40 
4.20 
4.10 
4.10 
4.00 
6.00 
6.00 
8.00 
5.50 

2 

8 

4 

5 

7 

8 

9 ... 

10 

u 

12 

13 

14 

16 

16 

17 

July. 


6.10 
6.60 
6.50 
6.30 
6.30 
6.50 
9.90 
11.50 
10.60 
6.10 
7.80 
6.80 
6.20 
6.90 
5.40 
5.20 
6.00 


Aug. 


11.00 
18.45 
20.98 
20.50 
17.20 
14.60 
13.00 
12.60 
13.00 
12.00 
11.90 
11.10 
10.30 
9.60 
9.00 
8.10 
7.60 


Sept.     Oct. 


_i_ 


S.10 

8.(K) 

2.90 

2.80 

3.00 

3.00 

2.90 

2.80 

2.80 

2.80 

2.70 

2.70 

2.60 

2.00 

2.50 

2.40  I 

2.40  .' 


3.00 
8.00 
3.00 
12.60 
10.60 
8.60 
7.70 
8.20 
10.80 
10.30 
11.90 
10.50 
9.50 
9.  SO 
8.90 
7.00 
6.30 


Nov. 

Dw-. 

a.io 

iAV 

3. 10 

*m 

3.00 

2U) 

2.90 

2  HI 

2.80 

2.U> 

2.70 

2.(n 

2.80 

2.11) 

2.80 

t  nl 

aoo 

1.^) 

aoo 

1.^1 

3.00 

].«• 

2.90 

l..-*' 

2.90 

1.* 

3.00 

.i:»i 

3.U) 

4.a» 

2.90 

3.W 

2.70 

3.«) 
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Mean  daily  gage  height,  in  feet,  of  Brazos  River ,  e^c— Contiimed. 


Day. 


18 
19. 

a) 
a 
a. 
s 
u. 
& 
ss. 

27. 

ss. 

29. 

a». 

31. 


Jan.     Feb.     Mar. 


6.00 
6.79 
5l90 
6.00 
6.fi0 
6.60 
6.30 
7.00 
7.90 
7.  SO 
7.80 
7.60 
7.10 
7.10 


10.  SO 
21.00 
21. » 
90.60 
19.80 
'  18.40 
I  16.90 
15.20 
15.20 
20.60 
24.90 


12.00 

I  12.00 

I  11.80 

15.90 

I  21.90 

I  28.60 

,  22.10 

I  18.50 

ISwOO 

13.00 

12.20 

11.70 

11.40 

11.60 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

6.60 

6.80 

5.80 

5.00 

7.80 

2.80 

6.00 

2.60 

6.50 

5.60 

5.00 

4.90 

7.00 

2.90 

6.00 

2.50 

6.30 

5.20 

6.20 

4.60 

6.30 

2.20 

5.90 

2.40 

6.00 

5.00 

6.40 

4.60 

6.10 

2.20 

5.40 

2.80 

5.80 

4.60 

6.00 

4.80 

5.60 

2.10 

5.50 

2.80 

5. 70 

4.80 

5.70 

4.00 

4.90 

2.10 

5.00 

2.20 

5.50 

4.30 

5.80 

8.90 

4.50 

2.10 

4.60 

2.20 

5.60 

4.20 

5.00 

8w60 

4.10 

2.10 

4.80 

2.80 

5.90 

4.20 

5.00 

8.40 

a90 

2.10 

4.00 

2.80 

5.30 

4.80 

4.80 

3.30 

8.70 

2.10 

3.80 

2.20 

5.20 

4.80 

4.50 

2.90 

8.60 

2.40 

a80 

a20 

5.60 

4.40 

4.60 

aoo 

aso 

2.40 

a60 

2.10 

5.80 

4.80 

5.80 

3.20 

8.40 

2.50 

a  50 

2.10 

4.20 

5.40 

8.20 

a  60 

Dec. 
a  80 

a  30 
a  40 
a  20 
a20 

2.90 
2.80 
2.40 
2.20 
2.60 
2.80 
2.  TO 
2.60 
2.60 


Rating  table  for  Brazos  River  at  Richmond,  Tex,,  from  January  1  to  December 

SI,  190S. 


\^t. 

Discharge. 

Oage 
F^t, 

Diacharge. 

,     Feet. 

DiBcharge. ' 
Second-feet,^ 

hSl^t. 

Diflcbarge. 

Ftet, 

Second-feet. 

uSecand-feet. 

Feet. 

Second-feet. 

1.8 

945 

:       3.4 

2,000 

1       6.0 

5,020 

9.2 

9,790 

1     ^-^ 

985 

3.5 

2,100 

6.2 

5,280 

9.4 

10,110 

2.0 

1,025 

3.6 

2,200 

6.4 

5,540     , 

9.6 

10,440 

2.1 

1,065 

8.7 

2,800 

6.6 

5,810    , 

9.8 

10,780 

2.2 

1,105 

3.8 

2,410 

6.8 

6,090 

10.0 

11,120 

2.3 

1,155 

,      3.9 

2,520 

7.0 

6,370 

10.5 

12,020 

2.4 

1,205 

4.0 

2,630 

7.2 

6,670 

11.0 

13,020 

2.5 

1,265 

4.2 

2,860 

7.4 

6,970 

11.5 

14,120 

2.6 

1,325 

4.4 

3,100 

7.6 

7,270    , 

12.0 

15,270 

2.7 

1,395 

i      4.6 

1 

3,340    ' 

7.8 

7,570    i 

12.5 

16,420 

2.8 

1,465 

4.8 

09     « 

8.0 

7,870 

13.0 

17,590 

2.9 

1,545 

5.0 

8.2 

8,190 

13.5 

18,790 

3.0 

1,625 

5.2 

4.060 

8.4 

8,510 

14.0 

19,990 

3.1 

1,715 

5.4 

4,300 

8.6 

8,830 

3.2 

1,805 

5.6 

4,540 

8.8 

9,150 

3.3 

1,900 

,.5.8 

4,780    1 

1 

9.0 

9,470 

Tangent  above  13  feet  gage  height.    Table  well  defined. 
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Estimated  monthly  discharge  of  Brajsos  River  at  Richmxmd,  Tex,,  in  190J. 
[Drainage  area,  44,000  square  miles.] 


Month. 


January. -. 
February  . 

March 

April 

May  - 

June 

July- 

August  -  - . 
September 
October  _ .  _ 
November. 
December  _ 


Diacbarge  in  second-feet. 


MATiTnTiTn ,    Minimum. 


The  year 66,550 


21,190 

46,150 

66,550 

13,460 

7,870 

5,540 

14, 120 

36,670 

1,715 

16,650 

1,900 

8,700 


3,580 
4,060 
13,900 
4,060 
2,860 
2,740 
1,545 
1,805 
1,065 
1,625 
1,065 
945 


Mean. 


7,348 

17,910 

85,690 

6,974 

4,865 

3,834 

4,816 

11,680 

1,308 

6,465 

1,390 

1,440 


Total  in 
acre^feet. 


451,503 

994,670 

2,194,492 

414,982 

268,398 

228, 139 

296,124 

718, 176 

77,831 

397,517 

82,711 

88,542 


945 


8,601 


6,213,080 


Ron-off. 


Second-feet 

per  square 

mile. 


0.17 
.41 
.81 
.16 
.10 
.09 
.11 
.27 
.03 
.15 
.03 
.03 


.20 


Depth  in 
incho^ 


0.30 

.4;j 

.93 
.!« 
.11 
.10 
.13 
.31 
.08 
.17 
.04 
.04 
2.67 


COIiORABO  RIVER   (OF  TEXAS)   DRAINAGE  BA8IX. 

Colorado  River  rises  in  the  extreme  western  portion  of  the  State, 
within  a  few  miles  of  the  eastern  boundary  of  New  Mexico,  and  flows 
in  a  general  southeasterly  direction,  emptying  into  the  Gulf  of  Mexico 
in  Matagorda  County.  The  drainage  area  above  Austin  is  37,(HK) 
square  miles  and  above  Columbus  40,000  square  miles,  and  it  extends 
into  the  corner  of  New  Mexico.  Its  main  tributaries  are  the  Concho, 
the  San  Saba,  and  the  Llano.  The  Concho  has  a  reliable  flow  above 
its  junction  with  the  Colorado,  and  if  the  stream  below  the  junction 
were  to  receive  its  name  from  the  one  that  contributed  the  most 
water  tlie  river  below  the  junction  would  be  known  as  the  C^oneho 
instead  of  the  Colorado.  The  Concho  furnishes  water  for  irrigation 
and  water  power,  and  supports  in  Irion  and  Tom  Green  counties  some 
excellent  irrigation  systems,  described  in  Water-Supply  Pai)er  No.  71. 
San  Saba  and  Llano  rivers  are  described  in  the  same  paper. 

The  Colorado  at  Austin  emerges  from  a  canyon.  From  Austin  to 
the  Gulf  it  traverses  a  rather  flat  country,  and  its  waters  are  utilized 
for  many  power  plants;  60,000  acres  of  rice  were  sowed  during  the 
season  of  1902  in  the  counties  of  Colorado,  Wharton,  and  Mata- 
gorda, under  canals  that  obtained  their  water  from  the  Colorado. 

Under  the  direction  of  Thomas  U.  Taylor  the  United  StaU*s  (Geo- 
logical Survey  is  maintaining  gaging  stations  in  this  basin  at  Columbus 
and  Austin,  Tex. 

COLORADO  RIVER  AT  COLUMBUS,  TBX. 

This  station  was  established  in  December,  1902,  by  Thomas  IT. 
Taylor.     There  is  a  gage  marked  on  the  downstream  side  of  the  pier 
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Oil  the  west  Hide  of  the  river.  Gage  datum  is  taken  as  50  hn^t  l)elow 
I  he  top  of  this  pier,  and  the  observer  measures  down  from  this  point 
with  a  tagged  chain  and  lead  weight.  The  channel  is  straight  for  2(H) 
feet  above  and  600  feet  below  the  stream  and  has  a  width  of  140  feet  at 
low  water  unobstructed  by  piers,  and  a  width  of  450  feet  at  ordinary 
lii^h  water  broken  by  two  piers.  At  very  high  stages  the  left  bank 
overflows  for  several  hundred  feet,  but  the  wat4»r  passes  under  the 
in)n  trestle  approach  to  the  bridge.  The  bed  is  composed  of  gravel 
and  sand  and  is  fairly  permanent. 

The  observations  at  this  station  during  11)03  have  been  ma<le  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 

Dutchatye  ffieoMirements  of  Colorado  River  at  Columbun,  Tva\,  in  I9oJ  and  JUO,i, 


Date. 


Hydr(>§rnipher. 


heiX     'l>i-^'K.- 


T.  U.  Taylor 
.---do  - 


1902. 
AugTwt2.    

Augtist  4 

August  6 - do 

Angnst  7 - ' do 

December  27 do 

1903. 
January  8 J  - _ _ .    A.  A.  Cother  . 

January  30.- -do 

March  20 ..- T.  U.  Taylor  . 

July28 ' do 

June  19 do . 

July  25 -.. do 

December  10 H.  H.  Fox 


Feet. 

Second-feet. 

32.0 

36,000 

13.4 

6,600 

18.4 

6,800 

12.6 

4,300 

3.5 

1,200 

8.3 

2,056 

8.1 

1,996 

17.6 

15,600 

8.5 

1,400 

12.9 

8,500 

6.7 

800 

5.2 

516 

Mmn  daily  ffoge  height ,  in  feet,  of  Colorado  River  at  Columlnut,  Tea;, ,  for  lUO.i, 


Day. 

,Jan. 
'■    8.50 

Feb. 

7.90 

85.15 

Apr. 
10.60 

May. 
9.70 

Jane. 

July. 

Ang. 

1 

11.20 

8.50 

M.  15 

2 

a-w 

7.90 

31.60 

10.40 

9.05 

14.75 

11.75 

28.00 

3 

3.50 

7.80 

28.25 

10.15 

8.55 

12.96 

23.80 

16.65 

4 

a4o 

7.66 

20.60 

9.96 

8.86 

11.40 

14.80 

15.70 

•t 

3.40 

7.50     18.00 

9.86 
9.65 

8.80 
12.20 

10.20 
9.55 

11.35 
12.00 

14.95 
13.05 

6 

3.40 

7.60 

16.40 

7..  . 

8.40 

9.60 
10.40 

15.80 
14.60 

9.55 
9.50 

ii.ao 

9.25 

9.15 
8.90 

16.20  '  11.80 
13.25     10.80 

H 

3.50 

B 

aso 

8.66 

17.35 

9.45 

8,70 

8.85 

12.18 

10.25 

10 

:i40 

11.50 

14.25 

9.25 

8.40 

8.65 

10.80 

9.W> 

11 

!  a40 

14.60 

18.40 

9.15 

8.30 

8.40      9.85 

».50 

12 

'    3.40 

\2.tO 

12.90 

9.06 

8.66 

8.30 

9.15      9.30 

13 

3.40 

9.65 

12.36 

9.00 

8.56 

8.40 

8.80 

9.05 

U 

,    8.40 

8.95 

12.10 

8.95 

8.25 

11.15 

8.60 

9.35 

15 

3.50 

9.60 

11.66 

10.45 

10.25 

10,16 

8.45 

8.65 

W 

1   3,W 

16.38 

11.86 

14.35 

12.05 

9.65 

8.85 

8.55 

Sept.     Oct. 

Nov. 

7.;«) 

7.30 

7.00 

7.25 

7.25 

7.00 

7.20 

7.05 

6.70 

7.10 

13.20 

7.15 

7.10 

23.65 

7.60 

7.00 

25.65 

6.75 

7.00     19.50 

6.90 

H.05  1  15.05 

6.00 

8.05     12.55 

6.00 

8.00     11.  a) 

6.  a) 

H.45  j  12.  «> 

6.00 

8.15     12.30 

6.00 

7.96 

11.50 

5.90 

7.65 

10.45 

5.80 

7.40 

8.95 

5.70 

7.86 

8.75 

6.00 

Dec. 

5.60 
5.50 
5.50 
5.40 
5.40 
5.40 
5.00 
.5.80 
5.80 
5.80 
6.50 
8.00 
8.66 
6.65 
6.50 
6.50 
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Mean  daily  gage  height,  in  feet,  of  Colorado  River,  etc. — Contmned. 


Day. 


17. 
18- 
19. 
20. 
21. 
82.. 
23. 
24. 
25. 
26. 
27. 


Jan. 


80. 


8.60 
8.70 
3.80 
4.00 
4.50 
4.60 
5.00 
5.80 
6.40 
7.20 
K.60 
8.40 
8.30 
8.00 
8.00 


Feb. 

16.10 
15.60 
16.70 
23.60 
18.25 
13.40 
12.70 
11.96 
12.85 
26.90 
32.00 
34.35 


Mar. 

Apr. 

11.06 

13.06 

10.80 

11.80 

10.96 

10.60 

17.10 

10.10 

17.15 

9.65 

14.30 

9.26 

13.50 

9.05 

12.50 

8.90 

11.75 

9.55 

11.25 

8.66 

11.70 

8.46 

11.60 

8.36 

11.20 

8.40 

10.95 

11.15 

10.66 

May.  !  Jnne. 


12.95 
11.45 
10.70 
10.20 
9.55 
9.76 
13.20 
11.80 
10.70 
9.75 
9.46 
9.10 
8.90 
8.65 
9.05 


12.60 
15.05 
16.30 
13.60 
10.70 
10.60 
10.15 
9.66 
9.25 
9.10 
8.46 
8.60 
8.60 
8.01) 


July. 


8.20 
7.96 
7.80 
7.70 
7.66 
7.60 
7.50 
7.50 
7.46 
7.25 
7.60 
9.55 
13.65 
27.25 
20.80 


Aug.  '  Sept. 


8.36 
8.20 
8.16 
8.20 
8.80 
8.46 
8.20 
8.05 
8.00 
7.86 
7.76 
7.66 
7.60 
7.36 
7.35 


7,40 
7.00 
7.00 
6.95 
6.90 
9.96 
9.90 
9.10 
8.20 
8.00 
7.90 
7.76 
7.55 
7.45 


Oct.  •  Not.    Dw. 


8.65 
8.36 
8.30 
8.00 
8.06 
8.25 
7.96 
7.66 
7.45 
7.15 
6.70 
6.50 
6.45 
6.9D 
6.10 


I 

r 

6.00 

6.00 

6.80 

6.90 

6.00 

6.90 

6.80' 

6.80 

5.70 

6.60 

6.60 

6.60 

6.60 

5.60 


6.  ail 
«.»> 
6.(11 
6(Bi 
6.(M> 
6.111 
6.UU 
6.25 
6..ifl> 

6.;y» 

6.5i) 
6.01) 
6Xt) 


COLORADO  RIVER  AT  AUSTIN,  TEX. 

The  flood  of  April  7,  lUOO,  carried  away  the  ^reat  masonry  dam  at 
Austin.  This  flood  was  general  over  southwest  Texas,  but  its  only 
disaster  was  limited  to  the  demolition  of  that  structure.  A  full  dis- 
cussion of  this  failure  will  be  found  in  Water-Supply  Paper  No.  40. 

Prior  to  the  flood  of  April  7,  1900,  the  discharge  of  the  river  at  the 
station  below  the  dam  was  at  low  stages  absolutely  under  the  control 
of  the  turbines  at  the  power  house  at  the  dam;  and  measuremeute 
made  opposite  tlie  city,  at  the  station  between  the  two  bridges,  did 
not  give  the  unobstructed  flow  of  the  river. 

Gage  heights  were  first  taken  on  the  crest  of  the  Austin  dam  on 
August  13,  1895,  and  were  continued  from  that  date  until  the  failure 
of  the  dam  occurred  in  April,  1900.  The  first  discharge  measurement 
was  made  on  December  21,  1897.  In  February,  1899,  the  gage  was 
placed  on  the  Congress  Avenue  Bridge,  south  of  the  city.  This  gage 
consists  of  a  plain  staff  attached  to  a  bath  house.  The  observer  is 
W.  Peterson.  The  bench  mark  is  on  the  first  flange  above  the  cril)- 
work  of  the  north  pier  of  the  highway  bridge.  Its  elevation  is  4.78 
feet  above  the  zero  of  the  gage  and  424.9  feet  above  sea  level. 

Discharge  measurements  are  made  at  high  water  from  a  cable  and 
car  about  2  miles  above  the  Congress  Avenue  Bridge,  where  the  gage 
is  located,  and  about  one-eighth  mile  above  the  ruins  of  the  Ausliu 
dam  and  power  house.  The  cable  has  a  span  of  about  730  feet,  but 
the  width  of  the  river  at  low  water  is  less  than  half  this  distance. 
Good  low-water  measurements  can  be  made  by  wading  about  one- 
fourth  mile  above  the  Congress  Avenue  Bridge.  The  bed  is  composed 
of  gravel  and  sand  and  is  slightly  shifting.  The  velocity  is  moder- 
ately rapid. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 
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Dim^iarge  measurements  of  (*oiorado  Rirrr  at  Austin,  Tex,,  in  lifthf. 

Date.  Hydrogmpher.  |     ^^x.     I  t^l**h»nf«. 


April  1 A.A.Cother.... 

April  9 do 

April  13 do 

April  18 do 

April  30 do --. 

3£ay30 do  -- 

Jnne  1 do  .    

.Time  9 do 

November  14 _ '  E.C.H.Bantel 

November  30 _ i do 

November  28 do 


December  4  . 
December  1 1 
De<^mber  31 


.do 
do 
do 


Mean  daily  gage  height,  in  feet,  of  Colorado  River  at  Austin, 

Sept 


Feet 
3.00 

Second-feet. 
1,998 

2.65 

1,363 

5.22 

8,561 

2.90 

1.952 

2.:«) 

955 

5. 10 

8,218 

3.70 

3.778 

2. 35 

1,106 

1.30 

347 

1.22 

313 

1.22 

377 

1.22 

354 

1.20 

332 

1.25 

376 

,  Tejr.,for  liHKi, 

Day. 


Jan.    Feb., Mar. 


[I'll 

I  Apr. '  May.jJnne.  July.  Aug. 


3 

4 

5 

6 


9 

10.. 
IL, 
12.. 
13.. 
14  . 

n.. 

17.. 
I*.. 
W.. 

SI.. 

il.. 


» 

» 

.30 

31 


"I    • 


2.20 

2.ao 
2.ao 

2.40 
2.40 
2.30 
2.25 
2.15 
2.10 
2.05 
2.00 
2.00 
2.00 
2.00 
2.10 
2.30 
2.75 
3.40 
3.15 
2.95 
2.05 
2.90 
2.80 
2.70 
2.70 
2.fi5 
2.00 
2.50 
2.45 
2.40 
2.40 


I  2.35 

I  2.30 

I  2.30 

'  2.25 

!  2.23 

2.35 

2.20 

2.20 

2.20 

2.40 

2.  go 

2.50 

I  2.00 

!  2.55 

'  2.90 

6.35 

4.00 

8.25 

3.20 

3.10 

3.60 

3.45 

a35 

3.10 

3.15 

11.10 

11.30 

8.35 


I 


7.55 
6.00 
5.75 
5.10 
7.25 
4.40 
4.30 
4.00 
8.M) 
3.85 
8.70 
3.55 
3.40 
3.80 
3.20 
8,15 
3.10 
3.10 
3.40 
3.95 
4.30 
8.50 

aao 

3.45 
8.25 
3.20 
3.15 
3.10 
3.10 
8.10 
3.00 


3.00 
3.00 
2.90 
2.95 
2.80 
2.75 
2.73 
2.70 
2.65 
2.62 
2.60 
2.60 
4.80 
5.50 
4.00 
a45 
3.05 
2.92 
2.85 
2.75 
2.60 
2.50 
2.40 
2.40 
2.33 
2.30 
2.30 
2.25 
2.20 
2.25 


2.30 

2.88 

2.80 

'  2.25 

I  2.20 

'  2.80 

I  2.27 

I  2.80 

2.60 

'  2.80 

2.20 

8.60 

3.70 

4.35 

3.05 

3.35 

3.15 

3.05 

2.75 

4.05 

4.25 

8.40 

3.05 

2.a'> 

2.55 
2.55 
2.70 
2.80 
2.80 
4.30 
4.95 


3.90 
3.20 
2.80 
2.65 
2.55 
2.40 
2.30 
2.30 
2.30 
2.30 
2.20 
2.45 
2.60 
3.05 
4.70 
6.15 
4.45 
3.70 
a35 
8.15 
2.75 
2.60 
2.60 
2.40 
2.40 
2.50 
2. 45 
2.40 
2.55 
2.45 


J  .__- 
2.25 
2.85 
2.25 
2.10 
3.65 
3.40 
2.95 
2.65 
2.45 
2.30 
2.15 
2.05 
2.80 
1.95 
1.90 
1.80 
1.80 
1.80 
1.73 
1.60 
1.50 
1.47 
1.42 
1.30 
1.30 
1.40 
1.60 
2,15 
2.65 
4.50 
5.40 


3.35 

3.10 

2.90 

2.55 

2.45 

2.35 

2.25 

2.10 

I  2.20 

1.85 

!  1.70 

'  1.60 

I  1.55 

1.50 

1.50 

1.50 

2.35 

,  2.15 

1.95 

I  1.80 

'  1.70 

1.65 

1.60 

;  1.50 

I  1.40 

l.:ft 

1.30 

I  1.60 

I  1.40 

1.30 

i  1.20 


1.20 
1.20 
1.25 
2.45 
2.30 
2.10 
2.00 
2.00 
2.00 
1.90 
1.75 
1.55 
I  1.50 
''  1.40 

:  1.40 

1.40 
1.30 
1.30 
3.50 
3.15 
2.45 
2.20 
2.10 
2.05 
1.75 
1.45 
1.55 
1.70 
1.70 
1.60 


I 


I  . 


Oct.  ;  Nov. ,  Dec. 


1 


1.40 
4.00 
9.30 
10.40 
9.55 
4.25 
4.15 
4.35 
4.20 
3.60 

s.m 

3.05 
2.70 
2.60 
%2.45 
2.30 
2.25 
2.15 
2.00 
1.90 
1.80 
1.70 
1.70 
1.70 
1.70 
1.55 
1.40 
1.40 
1.40 
1.40 
1.35 


1.40 
1.40 
1.40 
1.40 
1.50 
1.60 
l.Tt) 
1.70 
1.70 
1.70 
1.60 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.4a 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 


l.iO 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.80 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.21) 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
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Rating  table  for  Colorado  River  at  Atistin,  Tex,,  from  January  1  to  December  .11, 

1903, 


h«i^\. 

1 
Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 

Discharge. 

Gage 
height. 

Dischargr.  ■ 

Fvet. 

Second-feet. 

Feet. 

Second-feet. 

j     Feet. 

Second-feet. 

Feet. 

Second-feet 

1.2 

820 

2.4 

1,140 

3.6 

3,365 

4.8 

7,085 

1.3 

360     ! 

2.5 

1,260 

3.7 

3,615 

4.9 

7.475 

1.4 

405 

2.6 

1,390 

3.8 

3,870 

5.0 

7,870 

1.5 

455 

2.7 

1,530 

3.9 

4,130    ' 

5.5 

9,870 

1.6 

510 

2.8 

1,680 

4.0 

4,395 

6.0 

11,870 

1.7 

565 

2.9 

1,840 

4.1 

4,665 

7.0 

15,870 

1.8 

625 

3.0 

2,020 

4.2 

4,955 

8.0 

19,870 

1.9 

690 

3.1 

2,220 

4.3 

5,265     ! 

9.0 

23,870 

2.0 

760 

3.2 

2,430 

4.4 

5,595 

10.0 

27,870 

2.1 

840 

3.3 

2,650 

4.5 

5,945     1 

11.0 

31,870 

2.2 

930 

3.4 

2,880    , 

4.6 

6,315 

12.0 

a5,870 

2.3 

1,030 

3.5 

«,120    ' 

1 

4.7 

6,695 

Table  constructed  from  measurements  between  gage  heights  1.22  feet  and  5.22 
feet.  Above  5.22  feet  table  is  not  well  determined.  Extended  parallel  to  1902 
curve. 

Estimated  monthly  diseharge  of  Colorado  River  at  Atistin,  Tex,,  for  Jf^).i. 
[Drainage  area,  ;^,n(iO  square  miles.] 


Month. 


January 

February 

March 

April 

May .' 

June. 

July 

August 

September 

Octol)er 

November 

December 

The  year 


Di««charge  in  second-feet 

Total  in 
ecrc-feet. 

RnuH 

Socond-feet 

per  squnre 

mi'e. 

itt. 

Maximum. 

Minimum. 

Mean. 

Depth  in 
inches 

2,880 

760 

1,276 

78,458 

0.034 

0.0:{9 

33,070 

930 

5,066 

281,351 

.137 

.143 

18,070 

2,020 

4,854 

298,461 

.131 

.151 

9,870 

930 

2,079 

123,709 

.056 

.062 

7.670 

030 

2,382 

146,463 

.064 

.074 

12,470 

930 

2,279 

135,610 

.062 

.069 

9,470 

360 

1,404 

86,329 

.o;)8 

.044 

2,765 

320 

801 

49,252 

.022 

.02.) 

3,120 

320 

763 

45,402 

.021 

.« 

29,470 

380 

4,222 

259,601 

.114 

.131 

565 

360 

439 

26, 122 

.012 

.013 

320 

320 
320 

320 
2,157 

19,676 
1,550,434 

.009 

.010 

33,070 

.058 

.784 
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Gi:AI>AIiUPE  RIVER  1>RAIXAGE  RA8IN. 

Guadalupe  River  rises  in  the  southern  central  part  of  Texas,  flows 
southeast,  and  empties  into  San  Antonio  Bay.  During  the  summer 
of  1902  its  discharge  was  the  least  in  its  ol>8erved  history,  causing 
much  loss  above  New  Braunfels,  where  half  a  dozen  power  plants 
were  forced  to  shut  down  or  to  run  on  short  time.  The  flow  at  this 
time  was  so  low  that  special  efforts  were  made  to  obtain  measurements 
at  several  points  along  its  course.  The  results  of  these  measurements 
are  shown  in  the  accompanying  table. 

Under  the  direction  of  Thomas  V,  Taylor  the  UniUnl  States  (Geo- 
logical Survey  is  maintaining  a  station  in  this  basin  near  Cuero,  Tex. 

GUADALUPE  RIVER  NEAR  CUERO,  TEX. 

The  Guadalupe,  while  the  best  water-power  stream  in  Texas,  has  a 
drainage  area  above  Cuero  of  only  5,100  square  miles.  Its  efficiency 
Is  due  almost  entirely  to  the  canal  at  New  Braunfels.  Below  New 
Braunfels  the  largest  tributary  is  San  Marcos  River. 

This  station  was  established  by  Thomas  U.  Taylor  December  26, 
1I>02.  The  original  location  of  the  gage  was  at  the  dam  at  Carl 
Buchel's  power  house,  3  miles  north  of  Cuen),  Tex.  This  gage  is  a 
vertical  staff  mounted  on  the  wall  of  the  power  house  near  the  dam, 
and  was  read  twice  each  day  by  Carl  Buehel. 

For  the  old  station,  the  initial  point  for  soundings  was  on  the  left 
bank.  The  channel  is  straight  for  about  one-fourth  of  a  mile  above 
and  400  feet  below  the  station.  The  right  bank  is  low  and  liable  to 
overflow;  the  left  bank  is  high  and  rocky.  The  bed  of  the  stream  is 
of  clay.  The  bench  mark  is  on  the  crest  of  the  dam.  Its  elevation 
is  the  same  as  the  zero  of  the  gage. 

As  it  proved  impossible  to  measure  flood  discharges  at  this  point,  a 
new  station  was  established  in  July,  1903,  at  the  bridge  of  the  San 
xVutonio  and  Aransas  Pass  Railroad  3  miles  west  of  Cuero.  The 
gage  datum  is  50  feet  below  the  top  of  the  tie  in  the  third  panel  from 
the  east  end  of  the  bridge.  A  tagged  plumber's  chain  is  used  in 
determining  gage  heights  by  measuring  down  from  the  bridge.  The 
observer  is  John  Hughes,  who  has  charge  of  the  pumping  plant 
belonging  to  the  railroad.  Discharge  measurements  are  made  from 
the  highway  bridge,  200  feet  below  the  railway  bridge.  The  channel 
is  straight  and  has  a  width  of  125  feet  at  low  stages.  The  right  bank 
is  low  and  overflows  for  several  hundred  feet  at  high  stages.  The 
section  is  deep  and  the  flow  is  sluggish.  The  bed  is  composed  of  soft 
material  and  may  change  somewhat. 

The  observations  at  this  station  during  1903  have  l>een  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer, 
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Discharge  measurements  of  Ouadalupe  River  near  Cuero,  Tex. ,  in  Z003, 


Date. 


June  29 

June  30 

July  4 

Do 

Julys 

Do 

Julys 

Do 

July9 

Do 

July  10 

Do 

Do 

Do 

Do 

July  11 

July  12_--... 

July  14 

July  18 

July  29 

December  11 


Hydrographer. 


T.  U.  Taylor  . 

do 

do_ 

do 

do 

do 

do 

do  ...... 

do  ........ 

H.H.  Fox.... 

do 

do 

do 

do 

do 

do 

.....do 

do 

T.  U.  Taylor  . 

do  ._ 

H.  H.  Fox-... 


Gaffe 

heigiit. 


Feet. 

8.70 

8.20 

35.80 

88.80 

31.80 

•  30.80 

28.70 

28.30 

26.70 

25.70 

20.50 

17.30 

15. 70 

13.50 

12.20 

10.70 

9.70 

8.90 

8.40 

12.10 

6.80 


Discharge. 


Second-fret. 

1,700 

1,400 

33,700 

25,600 

20,200 

17,800 

15,900 

15,200 

12,700 

11,300 

6,600 

4,900 

3,aj0 

3.360 

2,700 

2,300 

1,840 

1,570 

1,370 

2,900 

778 


I 


Mean  daily  gage  height ,  in  feet^  of  Ouadalu2>e  River  near  Cuero^  TV'.?*,,  for  7.7^/,?. 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

16 

16 , 

17 

18.,..,, ....,, 


Jan. 

Fob. 

Mar 

10.50 

7.  a) 

4:J.OO 

10.30 

7.3r) 

31.  tt) 

10.00 

7.10 

21.:)0 

10.00 

7.ai 

16.20 

10.00 

7.10 

14. 10 

9.70 

7.00 

13.60 

9.00 

7.20 

13.40 

9.30 

10.00 

13.50 

9.40 

9.») 

13.20 

9.40 

10.50 

13.50 

9.30 

13.20 

13.20 

9.10 

14.20 

13.00 

9.10 

13.20 

12.70 

9.00 

9.00 

12.10 

9.00 

10.40 

12.10 

9.00 

13.  a) 

11.00 

9.00 

14.60 

10.90 

9,«0 

14.20 

10.80 

Apr. 

May. 

Jane. 

10.40 

10.80 

7.00 

10. 30 

10.30 

6.70 

10.20 

10.50 

6.70 

10. 2r) 

10.00 

6.70 

nin) 

10.00 

6.60 

10.00 

10.20 

6.80 

9.80 

10.20 

6.70 

9.80 

10.20 

6.70 

9.70  I 
9.70 
9.70 
9. 70  ' 
9.40  I 
9.50 
9.50 
9.40 
9.40  I 
9.40  ' 


10.10 
10.20 
10.10 
9.60 
9.40 
9.20 
9.20 
9.10 
9.40 
9.10 


6.60 
6.50 
6.  .50 
6.70 
6.90 
9.10 
9.60 
10.10 
12.00 
11.00 


Jnly. 

6.90 
13.40 
37.00 
34.80 
31.30 
28.50 
28.40 
26. «) 
24.80 
17.50 
10. 10 
9.40 
9.20 
8.90 
8.00 
8.00 
6.90 
7.00 


Aug. 

Sept. 

Oct. 

27.50 

7.75 

7.10 

29.40 

7.65 

7.10 

28.80 

7.55 

7.25 

27.25 

7.50 

7.15 

17.80 

7.35 

7.10 

12.75 

7.86 

8.25 

11.20 

7.40 

7.85 

10.70 

7.46 

7.26 

9.65 

7.30 

7.20 

9.10 

7.25 

7.25 

8.95 

7.30 

6.95 

8.85 

7.10 

7.00 

8.70 

7.35 

6.95 

8.50 

7.20 

7.00 

8.35 

7.20 

7.25 

8.40 

7.20 

7.00 

8.25 

7.10 

10.25 

8.20 

7.00 

8.00 

Nov. 

Doc. 

7.86 

6.80 

10.40 

6.80 

8.95 

6.76 

7.85 

6.90 

7.60 

6.80 

8.60 

6.80 

7.60 

6.80 

7.10 

6.80 

7.15 

6.75 

7.00' 

6.75 

6.96 

6.75 

6.90  , 

6.80 

6.85 

6.85 

6.80 

7.25 

6.85 

7.10 

6.96 

7.00 

6.80 

6.90 

6.65 

6.86 
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Mean  daily  gage  height,  in  feet ,  of  Chuadalupe  River,  etc. — Continned. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

13.40 
9.20 
9.80 
7.20 
7.00 

July. 

8.70 
6.90 
6.90 
6.86 
6.75 

Aug. 

8.60 
8.40 
8.30 
8.20 
8.10 

Sept. 

Oct. 

7.30 
7.15 
6.95 
6.95 
6.90 

Nov. 

6.90 
6.70 
6.70 
6.80 
6.85 

Dec. 

19 

9.00 
9.00 
9.00 
9.00 
9.00 

laao 
16.  ao 

19.00 
23.90 
18.90 

10.80 
10.80 
18.20 
ia20 
12.10 

9.60 
9.40 
9.80 
9.20 
9.10 

9.00 
9.00 
9.00 
8.80 
9.00 

7.05 
7.(6 
7.2r) 
7.16 
7.20 

6.80 

ao 

6.  HO 

il 

6.85 

fi 

6.80 

« 

6.75 

*4 

9.00 

12.80 

11.20 

9.a) 

9.20 

7.20 

6.70 

8.05 

7.10 

6.85 

6.85 

6.85 

25 

9.00 

11.10 

10.80 

9.80 

7.00 

7.10 

6.75 

8.00 

7.20 

6.65 

6.80 

6.75 

28 

9.00 

16.80 

10.80 

9.10 

7.20 

7.00 

7.10 

8.10 

7.15 

6.90 

6.85 

6.70 

or 

8.80 
8.00 

26.00 
37.00 

10.80 
10.60 

9.10 
9.10 

7.30 
7.20 

6.70 
7.10 

6.80 
6.95 

7.95 
7.95 

7.20 
7.15 

6.85 
6.90 

6.80 
6.70 

6.70 

» 

6.70 

29 

7.00 

10.50 

9.20 

7.20 

7.20 

13.40 

7.75 

7.20 

6.95 

6.90 

6.  TO 

3> 

7.00 

10.50 

9.80 

7.20 

6.90 

18.65 

7.85 

7.20 

6.90 

6.95 

6.70 

31 

7.00 

10.50 

7.00 

24.65 

T.« 

7.45 

6.70 

Rating  table  for  OtuukUupe  River  near  Cuero,  Tex. ,  from  January  1  to  December 

31,  1903. 


h^t. 

Discharge. 

Oage 
height. 

Discharge. 

1 

hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

Ftei, 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet  \ 

Feet. 

second-feet. 

6.5 

755 

11.0 

2,380 

15.6 

4,040     1 

23.5 

9,130 

6.6 

790 

11.2 

2,400 

15.8 

4,120     1 

24.0 

9,630 

6.8 

860 

11.4 

2,470 

16.0 

4,200 

24.5 

10, 140 

7.0 

930 

11.6 

2,540 

16.2 

4,280 

25.0 

10,690 

7.2 

1,000 

11.8 

2,610 

16.4 

4,360 

25.5 

11,240 

7.4 

1,070 

12.0 

2,680 

16.6 

4,450 

26.0 

11,840 

7.6 

1,140 

12.2 

2,750 

16.8 

4,550 

26.5 

12,440 

7.8 

1,2H) 

12.4 

2,820 

17.0 

4,650 

27.0 

13,070 

8.0 

1,280 

12.6 

2,890 

17.2 

4,750 

27.5 

13,720 

8.2 

1,350 

12.8 

2,960 

17.4 

4,a'>0    ' 

28.0 

14,370 

8.4 

1,420 

13.0 

3,030 

17.6 

4,950 

29.0 

15,730 

8.6 

1,490 

13.2 

3,100 

17.8 

5,050    j 

30.0 

17,200 

8.8 

1,560 

13.4 

8,170 

18.0 

5, 1,50 

31.0 

18,950 

9.0 

1,630 

13.6 

3,240 

18.5 

5,440 

32.0 

21,000 

1     9.2 

1,700 

13.8 

3,320 

19.0 

5,740 

33.0 

23,320 

'     9.4 

1,770 

14.0 

3,400 

19.5 

6,040 

34.0 

26,000 

'     9.6 

1,840 

14.2 

8,480 

20.0 

6,340 

35.0 

29,690 

9.8 

1,910 

14.4 

8,560 

20.5 

6,690 

36.0 

34,200 

10.0 

1,980 

14.6 

3,640 

21.0 

7,040 

37.0 

39,500 

\    10.2 

2,050 

14.8 

3,720 

21.5 

7,440 

38.0 

44,800 

1    10.4 

2,120 

15.0 

3,800 

22.0 

7,840 

39.0 

50,100 

,    10.6 

2,190 

15.2 

3,880 

22.5 

8,240 

40.0 

55,400 

'    10.8 

1 

2,260 

15.4 

3,960 

23.0 

8,680 

Table  well  defined.    Curve  extended  below  6.8  and  above  35.8. 
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[NO.  9B. 


Estimated  monthly  diacfiarge  of  Gnadalupe  River  near  Cuero^  Tex, ,  for  1903, 
[Draiiiage  area,  5,100  square  mllee.] 


Month. 


January 

February 

March 

April 

May 

Jnne _ . . 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  seoond-feet. 


liazimum. 


2,155 

89,500 

71,300 

2,120 

2,260 

3,170 

39,500 

16,300 

1,190 

2,065 

2,120 

1,015 


71,300 


Minimum. 


930 

930 

2, 155 

1,630 

930 

755 

825 

1,155 

930 

875 

825 

825  j 


Mean. 


1,659 
4,474 
5,659 
1,825 
1,660 
1,212 
6,096 
3,343 
1,021 
1,018 
1,008 
864 


755 


2,487 


Total  in 
acro-feet. 


102,008 

248,473 

347,958 

108,595 

102,069 

72,119 

374,828 

205,553 

60,754 

62,594 

59, 980 

53,125 


1,798,056 


Run-off. 


Second-feet 

per  aauare 

mile. 


0.33 
,88 
.11 
.36 
.33 
.24 

1.20 
.66 
.20 
.20 
.20 
.17 


.41 


Depth  in 
inchen. 


0.38 
.93 

1.38 
.40 
.38 
.37 

1.38 
.76 
.22 
.23 
.23 
.20 

6.64 


RIO   GRANDE  DRAINAGK  BASIN. 

The  Rio  Grande  rises  in  southern  Colorado,  in  the  Rocky  Moun- 
tains, flows  south  through  New  Mexico  and  thence  southeast,  form- 
ing the  boundary  between  Texas  and  Mexico.  Pecos  River,  which 
rises  in  northern  New  Mexico  and  flows  south  across  eastern  New 
Mexico  and  western  Texas,  is  its  longest  tributary  from  the  north, 
although  Devils  River  delivers  to  the  Rio  Grande  about  the  same 
amount  of  water  as  does  the  Pecos.  Conchos  River  is  its  princi- 
pal tributary  from  the  Mexican  side.  The  determination  of  the 
amount  of  water  in  the  Rio  Grande  is  of  importance,  both  on  account 
of  its  use  in  irrigation  and  from  its  bearing  upon  interstate  and  inter- 
national distribution  of  water.  Most  of  the  New  Mexico  and  Texas 
stations  are  maintained  by  the  International  (Water)  Boundary  Com- 
mission, and  the  data  are  furnished  by  W.  W,  Follett,  consulting 
engineer  for  the  Commission.  On  account  of  the  shifting  character 
of  the  river  beds  at  the  international  (water)  boundary  stations,  no 
rating  tables  have  been  prepared.  The  estimated  monthly  discharges 
are  from  daily  discharges  computed  by  Mr.  Follett  directly  from  the 
discharge  measurements.  The  following  list  includes  the  stations  in 
the  Rio  Grande  drainage  basin.  Those  maintained  by  the  Boundary 
Commission  are  marked  "B.  C." 


Bio  Grande  at  Eagle  Pass,  Tez.    B.  C. 
Rio  Grande  below  month  of  Devils  River,  Tex. 
Devils  River  at  Devils  River,  Tex.    B.  C. 
Pecoe  River  near  Moorhead,  Tex.    B.  C« 


B,  C, 


HOYT,] 
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Pecos  Riyer  and  Margneretta  fltime  near  Pecos,  Tez. 

Pecos  River  at  Carlsbad,  N.  Mex. 

Pecos  River  near  Roswell.  N.  Mex. 

Hondo  River  at  Roswell,  N.  Mex. 

Hondo  River  at  reservoir  site,  near  Roswell,  N.  Mex. 

Pecos  River  at  Santa  Rosa,  N.  Mex. 

Rio  Grande  near  Langtry,  Tex.    B.  0. 

Rio  Grande  below  Presidio,  Tex.    B.  C. 

Rio  Grande  above  Presidio,  Tex.    B.  C. 

Rio  Grande  near  Fort  Hancock,  Tex.    B.  C. 

Rio  Grande  near  El  Paso,  Tex.    B.  C. 

Rio  Grande  near  San  Marcial,  N.  Mex.    B.  C. 

Rio  Grande  at  water  tank  near  Rio  Grande,  or  Bnckman,  N.  Mex. 

Rio  Gh-ande  at  Embndo,  N.  Mex. 

Rio  Grande  near  Cenicero,  Colo. 

Conejos  River  near  Mogote,  Colo. 

Rio  Grande  near  I>el  Norte,  Colo. 

RIO  GRANDE  AT  KAGLK  PASS,  TBX. 

This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  a  half  mile  above  the  highway 
bridge  between  Eagle  Pass  and  Ciudad  Porfirio  Diaz,  Mexico,  and 
about  540  miles  below  El  Paso,  Tex. 

Discharge  measurements  of  jRro  Qrande  at  Eagle  Pass^  Tex. ,  in  1903, 


Date. 


Jannary  2  . .  1 
January  5  . . , 
January  1 ... 
January  9  . . . 
Jannary  12  _ . 
Jannary  16 .  _ 
January  18 . _ 
January  20 .  _ 
Jannary  22 . . 
Jannary  24 . . 
Jannary  27  _ . 
Jannary  29 . . 
Jannary  31 . . 
February  3_ . 
February  5. . 
February  7. . 
February  10. 
February  12. 
February  13  _ 
February  17. 
February  20. 


Hydroffrapher. 


Qaffe 
heiKfat. 


Robert  F.  Dowe  . 
do 


do  ..._ 

do 

do 

do _".. 

do 

do..._ 

do_. 

do 

do 

do 

do- \. 

do 

do 

do 

do 

J.D.Dillard 

Robert  F.  Dowe 

do 

do 


2.1 

2.1 

2.1 

2.0 

2.0 

2.55 

2.4 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.2 

2.3 

2.3 

2.4 

2.2 

2.2 

2.8 

2.6 


Disc  oar  ge. 


Secofid'/eet, 
2,385 
2,ai2 
2,381 
2,047 
2,129 
2,985 
2,688 
2,454 
2,451 
2,428 
2,458 
2,391 
2,262 
2,273 
2,267 
2,280 
2,379 
2,353 
2,289 
3,598 
2,936 
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IHsdiarge  viecumrements  of  Rio  Orande  at  Eagle  Pass,  Tex.,  in  1903 — Gcmtinned. 


Date. 


February  23.. 
February  25.. 
February  27 . . 

March3 

March  5 

March  7 

March  10 

March  12 

March  19 

March  25 

March  30 

April  1 

April  3 

April  6 

April  8 

April  10 

April  14 

April  17 

April  21 

April  23 

April  27 

April  30 

May7 

May  11 

May  14 

May  16 

May  19 

May  26 

May  28 

May  31 

June  2 

June  6 

June  8 

June  15 

June  18 

June  28 

June  30 

July  2 

July  6 

July  9 

July  13 


Hydrographer. 


Robert  F.  Dowe . 
do 


do 

do 

do 

do 

do 

do 

do 

J.  D.  Dillard... 
W.  W.  Sentman. 
do 


do 

do . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

J.  K.  Wilson  . 

do 

do 

do 


hei^t. 


Feet. 
2.5 
2.6 
2.6 
2.8 
2.7 
2.6 
2.5 
2.4 
2.2 
2.0 
1.9 
1.9 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.8 
1.8 
1.8 
2.7 
2.0 
2.1 
3.0 
2.3 
3.3 
2.6 
2.6 
2.6 
3.0 
2.6 
3.45 
7.35 
4.55 
4.05 
4.15 
3.9 
3.9 
4.4 
4.5 
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DuK-harge  jnecuurements  of  Rio  Orande  at  Eagle  Pass,  Tex.,  in  i.9a/—Continiied. 


Date. 


Hydrographer. 


July  16 J.  K.  Wilaon. 

July  18 do 

July  22 do 

July  25 1 do 

...do 
.  -do 
..-do 
...do 


July  28 

July  31 

August  4 

August  7 

August  U ' do 

August  14 1 do 

August  18 1 do 

August  22 do 

Angnst26 do 

August  28 do 

AugnstSl do 

September  4_ i do 

September  7 do 

September  9 do  . 

September  11 do 

September  14 do 

September  17 do 

September  19 do 

September  22 do 

September  25. .  _ do 

September  29 _ do 

October2 do 

Octobers do 

Octobers do 

October  10 do 

October  13 do 

October  16 do 

October  19 do 

October  22 .do 

October  24 do 

October  27 do 

October  31 do 

November  4 do 

November  7 _do 

November  10 do 

November  14 do 

November  17 do 


GaTO 
height. 


Discharge. 


Feet. 

Second-feet. 

4.1 

7,175 

8.65 

5,964 

3.2 

4,571 

2.9 

3,976 

2.7 

3,457 

2.7 

3,501 

2.6 

3,327 

3.0 

4,234 

2.6 

3,274 

2.3 

2,585 

2.7 

3,66S 

2.5 

3,029 

3.0 

4,231 

2.7 

3,672 

3.4 

4,885 

4.2 

7,883 

3.9 

6,671 

3.7 

6,407 

5.0 

10,291 

2.8 

3,511 

3,55 

5,011 

3.3 

4,315 

3.1 

4,581 

3.25 

5,081 

4.05 

7,427 

4.35 

8,286 

4.9 

11,784 

3.95 

7.421 

3.5 

5,494 

3.1 

4,456 

2.8 

3,803 

2.7 

3,487 

2.6 

3,227 

2.6 

3,230 

2.4 

3,052 

2.4 

3,017 

2.3 

2,632 

2.2 

2,524 

2.2 

2,513 

2.2 

2,547 

2.2 

2,665 
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Discharge  measurements  of  Rio  Orande  at  Eagle  Pclss^  Tex,,  in  1903 — Continued. 


Date. 

Hydrographer. 

Gage 

height. 

Discharge. 

November  20 

J.  K.  Wilson 

Feet. 
2.0 

Second-feet. 
2.353 

November  23 

-do 

2. 0              2. 330 

November  26          _ . . 

do    -                          .  .  .- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2,3;i5 

November  80        

.      do  ...          

2,414 

December  3      

do 

2,223 

December  6 

do 

2,387 

December  10 

do 

2, 243 

December  14 

do - 

2,250 

T>#v»«Tnhfir  17 

-do 

2,292 

December  21 

do    . 

2,416 

December  24  .              

do 

2,263 

December  28         

do 

2,063 

December  31      

do 

2,072 

Mean  daily  gage  height,  t?i  feet,  of  Rio  Orande  at  Eagle  Pass,  Tex,,  for  1903, 


Day. 


Jan.    Feb.  Mar. 


1..... 
2.... 
3..... 
4 

6 

6 

7.... 

8 

9 

10-... 
11.... 
12.... 
13.... 
14.... 
15.... 
16.... 
17.... 
18.... 
19.... 
20.... 
21.... 
22.... 
23.... 
24.-.- 
25.-.. 
36.... 
27... 
28.... 
29.... 
30... 
31.... 


2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.05 
2.15 
2.55 
2.55 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.31) 
2.3() 
2.25 
2.20 
2.20 
2.20 


2.05 
2.00 
2.15 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.35 
2.25 
2.20 
2.10 
2.75 
2.95 
2.90 
2.80 
2.75 
2.70 
2.65 
2.60 
2.60 
2.50 
2.50 
2.55 
'  2.70 
j  2.60 
2.JI0 


'l^'^J" 


2.90 
2.85 
2.80 
2.75 
2.70 
2.60 
2.60 
2.55 
2.45 
2.45 
2.45 
2.40 
2.40 
2.30 
2.30 
2.30 
2.:*) 
2.30 
2.20 
2.20 
2.40 
2.20 
2.05 
2.00 
2.00 

2.  a) 

1.95 
1.90 
1.90 
1.90 
1.90 


Apr. 

1.90 
\  1.90 
i  1.90 
!l.90 
j  1.75 
I  1.80 
1.80 
1.80 

!i.«) 

I  1.70 
[  1.70 
1.70 
1.75 
I  1.65 
1.&5 
I  1.60 
,  1.60 
1.60 
1.60 
1.60 
1.80 
1.85 
1.80 
1.75 
1.70 
1.65 
1.80 
1.85 
5. 40 
3.56 


May. 

2.80 
2.50 
2.30 
2.20 
2.05 
2.00 
1.95 
2.00 
1.85 
1.80 
2.05 
3.65 
4.30 
2.H5 
2.40 
2.35 
6.10 
4.45 
8.20 
2.50 
2.85 
3.30 
2.90 
2.90 
2.75 
2.6r) 
2.60 
2.60 
2.60 
3.(r> 
2.55 


June. 


2.40 
2.70 
2.75 
3.05 
2.60 
2.60 
2.50 
3.20 
2.70 
3.45 
3.25 
3.50 
10.55 
12.00 
7.55 
6.95 
5.10 
4.65 
4.40 
4.20 
4.2» 
4.30 
4.36 
4.35 
4.20 
4.2r) 
4.15 
4.15 
4.15 
4.10 


July. 

Aug. 

4.05 

3.05 

3.90 

2.90 

8.80 

2.70 

4.35 

2.60 

3.85 

2.50 

3.90 

3.00 

8.96 

2.95 

4.25 

2.60 

4.40 

2.40 

4.55 

2.40 

4.60 

t.m 

4.a5 

2.40 

4.45 

2.35 

4.35 

2.30 

4.10 

2.45 

4.06 

2.70 

3.85 

2.70 

3.ff» 

2.a5 

3.55 

2.40 

3.40 

2.40 

3.30 

2.50 

3.15 

2.60 

3.15 

3.35 

3.06 

8.10 

2.90 

3.00 

2.90 

8.00 

2.75 

2.85 

2.60 

2.70 

2.60 

3.05 

3.00 

3.80 

2.80 

3.20 

Sept.  Oct. 


2.95 
2.20 
2.20 
4.20 
3.95 
4.00 
3.«> 
3.60 
8.60 
3.50 
5.15 
8.8) 
3.00 
2.85 
2.80 
3.20 
8.60 
3.20 
3.30 
8.15 
3.05 
8.10 
3.20 
2.95 
3.00 
3.20 
3.95 
4.30 
4. 15 


8.95 
4.25 
4.70 
4.60 
4.90 
4.85 
4.20 
8.95 
8.75 
3.55 
8.45 
3.80 
8.15 
8.06 
2.90 
2.86 
2.70 
2.70 
2.70 
2.65 
2.60 
2.00 
2.60 
2.60 
2.55 
2.45 
2.40 
2.40 
2.40 


Not.    Dec. 


3.95  j  2.40 
2.40 


2.85 
2.80 
2.80 
2.80 
2.30 
2.20 
2.20 
2.20 
2.20  , 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.06 
2.00 
2.00 
I  2.00 
I  2.00 
i  2.00 
'  2.0O 
2.00 

;  2.00 

2.00 
2.00 
2.00 


2.UU 
2.U) 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.a) 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2,00 
2.00 
2.00 
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Ettimated  monthly  dischcrge  of  Rio  Grande  at  Eagle  Pass,  Tex,,  for  19()3. 


Month. 


.Tannary 

February 

March  ._ 

April 

May 

June 

July 

Angnst _ 

September 

October 

November 

December 

The  year 


Discharge  In  Recond-feet. 

Total  In 

Mazlmam. 

Minimum. 

Mean. 

a^-re-feet. 

2,900 

2,050 

2,385 

146,638 

3,900  , 

2,000 

2,761 

153,362 

3,460 

1,880 

2,508 

154,215 

11,200 

1,640 

2,174 

129,362 

15,500 

1,700 

3,880 

238,592 

47,400  ' 

2,670 

9,225 

548, 906 

9,010 

3,350 

6, 156 

878,506 

6,190 

2, 590 

3,630 

223,180 

10,750 

2,480 

5,408 

321,818 

11,780 

3,020 

5,248 

322,691 

2,880 

2,330 

2,490 

148,165 

2,410  - 

2.060 

2,256 

138,744 

47,400 

1,640 

4,010 

2,904,179 

RIO  GRANDE  BELOW  MOUTH   OF  DEVILS  RIVER,  TEXAS. 

This  station  was  established  in  April,  19()0,  by  the  International 
(Water)  Boundary  Commission.  It  is  alongside  the  Southern  Pacific 
Railway  track,  about  a  half  mile  l)elow  the  mouth  of  Devils  River  and 
about  480  miles  below  El  Paso. 

Discharge  measurements  of  Rio  Grande  below  mouth  of  Devils  River,  Texas,  in 

190S, 


Date. 


Hydrogrrapher. 


Gajre 
height. 


January  5 J.D.Dillard. 

Janoaiy  10 _ do 

January  16 do 

January  21  .  _ do  . .  . . 

January  26 _ do 

January  31  . .  do 

February  4 | do 

February  10 do 

February  18 '  do 

February  23 1 . .   do 


DiAchargo. 


March  1 . . 
March  5 . 
March  10. 


.do 
-do 
do 


Feet. 

Second-feet . 

3.a5 

1,957 

3.9 

2,007 

4.1 

2,306 

3.95 

2,096 

3.95 

2,069 

3.9 

1,980 

4.0 

2,141 

3.95 

2,102 

4.4 

2, 859 

4.2 

2,483 

4.5 

3,196 

4.3 

2,730 

4.1 

2,319 
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Discharge  measurements  of  Rio  Orande  below  mouth  of  Devils  River ^  etc. — Cont'd. 


Date. 


March  15 

March  21..... 

March  28 

April  2 

April? 

April  18 

April  18 

April  23 

April  27 

May2 

May? 

May  11 

May  16 

May  21 

May  27 

June  1 

Jnna  5 

Jnne 10  

June  15 

Jnne  20 

Jnne  25 

Jnlyl 

July? 

Jnlyll 

July  15.. 

July  18 

July  23 

July  29 

August  4 

August  8 

August  12 

August  IC 

August  21 

August  25 

August  29 

September  4 . . 
September  8 . . 
September  11. 
September  16. 
September  19 . 


"HjdrogrtLpher. 


J.D.Dillard.. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do .. 

do 

do 

do 

do 

do 

do _ 

do 

do 

do 

do 

do 

do 

do 

..  do 

do 

do 

do 

do 

do 

....  do 

do 

do 

do 

E.  E.  Winter . 

...do  

do 

do 

do 


GaLoe 
height. 


Feet 
4. 
4 
3 
3 
3. 
3. 
3 
3. 
3 
4 
3 
4 
4 
4. 
4 
4. 
4 
5. 
7, 
5. 
5. 
5. 
5. 
6. 


Diechjarge. 


Second-feet. 
2, 195 
2,196 
1,951 
1,714 
1,579 
1,479 
1,326 
1,687 
1,710 
2,147 
2,114 
2, 574 
2.72:J 
3.3S0 
2.744 
2, 4S2 
2,651 
4,376 
12.011 
4,917 
5,52-2 
5, 072 
5,961 
8,  W) 
6,117 
4,69*2 
3,4<K) 
3.011 
2, 259 
2,175 
2,171 
2,  S5*< 
2,6i:i 
3,4'22 
6,762 
6,92-t 
5.019 
3,9*21 
3,6JH) 
3.*2«6 
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Diacharge  measurewentHof  Rio  Grandebelow  mouth  ofDeviU  Rit^er,  etc, — Cont'd. 


Date. 

Hyilrogimpher. 
E.E.  Winter 

September  23 

September  28 

do             

October  3 

J,  n  DillAi^ 

Octobers 

do 

October  14 

do 

October  18 

do                                   .  . 

October  22 

do                              

October26    

. ...  do         - 

October  30        

...    do        

November  4 

...    do 

November  8 

do 

November  12 

do 

November  17 

do 

do 

November  25 

do 

November  29 

...do 

December  4    ...   . 

.      .do 

December  8  .                ,,,.., 

do 

December  12 

do 

December  16 

do 

December  23 

do 

December  29 

do 

Oase 
height. 

DliKharge. 

Ftet. 

S^eamd-ftrt, 

4.5 

3,143 

5.8 

6,404 

6,3 

8,116 

5.4 

5,499 

4.5 

3,399 

4.35 

9,997 

4.25 

2,796 

4.1 

2,417 

4.0 

2,271 

3.9 

2,141 

3.8 

2,024 

8.8 

2,007 

3.8 

1,989 

3.75 

1,896 

3.75 

1,856 

8.7 

1,820 

3.7 

1,766 

3.7 

1,761 

3.7 

1,759 

3.7 

1,748 

3.7 

1,731 

3.65 

1,688 

Mean  daily  gage  height,  in  feet,  of  Rio  Orande  helotc  mouth  of  Devils  River, 

Texas,  for  1903. 


Day. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

\t 

13 

14 

1& 


Jan. 


3.90 

3.90 

3  90 

3.90 

3.90 

3.90 

3.90 

3.90 

3.90 

3.90 

3.90 

3.90  I 

3.90 

3-95  ' 

4.15 ; 


Feb. 

3.90 
4.05 
4.05 
4.00 
3. 115 
3.95 
3.95 
3.95 
3.95 
3.05 
3.95 
3.90 
4.65 
4.85 
4.65 


Mar. 

Apr. 

4.50 

3.75 

4.40 

3.70 

4.35 

3.70 

4.30 

3.65 

4.30 

3.60 

4.25 

3.80 

4.20 

3.60 

4.16 

3.60 

4.15 

3.60 

4.10 

3.60 

4.10 

3.60 

4.10 

3.60 

4.05 

3.50 

4.05 

3.  .50 

4.00 

3.46 

May. 

4.15 
4.00 
8.K5 
3.80 
3.80 
3.75 
3.90 
3.70 
3.60 
3.90 
4.20 
6.00 
4.50 
4.16 
4.30 


June.  July 


4.20 
4.46 
4.70 
4.35 
4.31) 
4.30 
4.85 
4.45 
4.45 
6.00 
4.90 
7.80 
11.50 
7.95 
7.35 


5.35 
5.25 
5.15 
5.10 
6.25 
6.25 
5.85 
5.90 
6.05 
6.25 
6.30 
6.25 
6.05 
6.86 
6.65 


Aug.  Sept. 


4.56 
4.25 
4.10 
4.20 
4.80 
4.65 
4.15 
4.00 
4.00 
4.10 
4.05 
3.90 
3.90 
4.16 
4.40 


4.40 
4.80 
5.95 
6.00 
5.35 
5.10 
5.30 
5.15 
4.90 
4.76 
4.65 
4.46 
4.65 
4.76 
4.65 


Oct. 
5.80 

Nov. 

4.10 

5.85 

4.00 

6.30 

3.90 

6.70 

3.90 

6.55 

3.90 

6.05 

8.85 

6.66 

3.80 

5.35 

3.80 

6.10 

8.80 

4.85 

8.80 

4.80 

3.80 

4.70 

3.80 

4.65 

3.80 

4.60 

3.80 

4.46 

3.80 

Dec. 

3,70 
3.70 
3.70 
3.70 
3.70 
3.70 
a70 
3.70 
3.70 
8.70 
3.70 
3.70 
3.70 
3.70 
3.70 
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Mean  daily  gage  height,  in  feet,  of  Rio  Grande  below  niouth  of  Devils  River, 
Texas,  for  iPOJ— Continued. 


Day. 


16 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25 
26. 
27. 
28. 
29. 
90. 
31 


Jan. 


4.10 
4.00 
4.00 
4.00 
4.00 
3.95 
3.95 
3.95 
3.95 
3.95 
3.90 
3.95 
3.90 
3.90 
3.90 
3.90 


Feb. 


4.50 
4.45 
4.35 
4.30 
4.30 
4.26 
4.20 
4.20 
4.10 
4.10 
4.25 
4.55 
4.65 


Mar. 


4.00 
3.90 
3.90 
4.10 
8.95 
4.00 
3.93 
3.85 
8.80 
3.80 
8.80 
3.80 
3.75 
3.75 
8.70 
3.70 


Apr. 


3.45 
3.45 
3.45 
3.56 
3.80 
3.70 
3.70 
3.70 
3.65 
3.60 
3.70 
8.70 
3.70 
3.70 
4.35 


May. 

4.25 

5.20 

4.60 

4.40 

4.55  j 

4.66  I 

4.30  I 

4.40 

4.30 

4.40 

4.25 

4.30 

4.30 

4.25 

4.20 

4.25  I 


June. 


6.40 
5.50 
5.25 
5.20 
5.20 
5.10 
5.45 
5.45 
5.40 
5.40 
5.45 
5.50 
5.40 
5.45 
5.55 


July. 


5.50 
5.15 
5.10 
4.90 
4.75 
4.75 
4.75 
4.55 
4.50 
4.40 
4.30 
4.25 
4.20 
4.45 
4.40 
4.60 


Aug.  Sept. 


4.40 
4.25 
4.10 
4.15 
4.20 
4.20 
5.00 
5.00 
4.85 
4.75 
4.55 
4.40 
4.80 
6.15 
6.00 
5.45 


4.60 
4.65 
4.75 
4.70 
4.60 
4.70 
4.75 
4.45 
4.75 
4.85 
5.65 
5.50 
5.25 
5.20 
5.15 


Oct. 

4.40 
4.35 
4.85 
4.30 
4.25 
4.25 
4.30 
4.25 
4.15 
4.10 
4.05 
4.05 
4.05 
4.05 
4.00 
4.00 


Not. 


aso 

3.80 
3.80 
8.80 
8.80 
3.75 
3.80 
8.80 
8.80 
8.80 
3.75 
3.70 
3.70 
8.70 
3.70 


Dec. 


3.70 
8.70 
3.70 
aTO 
3.70 
3.70 
3.70 
3.70 
3.70 
aTO 
a70 
3.65 
3.65 
3.65 
8.65 

a&5 


Estimated  monthly  discharge  of  Rio  Orande  below  mouth  of  Devils  River,  Texas^ 

for  1903, 


Month. 


January 

February  

March 

April 

May 

June 

July  _ 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum     Minimum.        Mean, 


2,390 
3,460 
3,200 
2,800 
7,000 
28,180 
8,160 
7,880 
7,220 
9,820 
2,410 
1,800 


28,180 


1,980 
1.980 
1,900 
1,330 
1,610 
2,4«^0 
2,440 
2,090 
2,850 
2,270 
1,820 
1,690 


1,5 


2,068 
2,544 
2,292 
1,640 
2,745 
6,214 
4,829 
3,241 
4,392 
4,136 
2,009 
1,744 


Total  in 
acre-feet. 


3,155 


127,180 
141,283 
140,906 
97,567 
168,793 
369,739 
296,926 
199,260 
261,342 
254,301 
119,544 
107,246 


2,284,087 


DEVILS  RIVER  AT  DEVILS  RIVER,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  opposite  the  Southern  Paeific 
Railway  station  at  Devils  River.  The  river  is  about  50  miles  in  length, 
has  a  perennial  flow,  and  during  flood  periods  is  subject  to  great 
fluctuations. 
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Discharge  tneasurenunts  of  Devils  River  near  Dtvils  River  station,  7V.r.,  in  r,K),i. 


Date. 


Januarys J.D.Dillard. 

Jannary  10 do 

Jannaiy  16 do 

January  21 do 

January  26 do 

Jannary  31 do 

Febmary  4 do 

February  10 do 

February  18 .do 

February  23 do 

March  1 .do 

March  5. _ do 

March  10 I do 

March  15 I do 

March  21 ! do 


Hydroenrapher. 


I 


March  28 

April  2 

April  7 

April  13 

April  18 

April  23 

April  27 

May  2._ 

May  7 

May  11 

May  21 

May  27 

June  1 ' 

Jane  5 ' do 

June  10 do 

June  15 do 

June  20 ' do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


June  25  . . 
Julyl.... 
July  7.... 
July  11... 
July  18... 
July  28... 
August  3. 
August  7. 


.do 
-do 
-do 
.do 
.do 
.do 
-do 
,do 


Oaffe 
helKht, 

Dinchargv. 

Feet. 

Stcond-ffet. 

2.05 

412 

2.05 

406 

2.4 

610 

2.2 

495 

2. 15 

475 

3.1 

428 

2.1 

439 

2.1 

424 

2.1 

442 

2.1 

428 

2.25 

533 

2.2 

495 

2.2 

484 

2.15 

450 

2.2 

483 

2. 15 

438 

2,1 

414 

2,1 

423 

2.1 

417 

2.1 

420 

2.1 

414 

2.2 

471 

2.1 

405 

2. 15 

439 

2. 15 

447 

2.25 

540 

2.2 

491 

2.2 

482 

2.2 

490 

2.55 

732 

8.95 

2,266 

2.7 

908 

2.55 

747 

2.5 

687 

2.45 

629 

2.4 

602 

2.35 

577 

2.a'5 

570 

2.35 

562 

2.3 

524 
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Discharge  measurements  of  Devils  River  near  Devils  River  station,  etc, — Cont'd. 


Date. 


August  15 

August  21 

August  28 

September  7.. 
September  10. 
September  15  _ 
September  18. 
September  22. 
September  27  _ 

October  2 

October  7 

October  13  ... 
October  21  ... 
November  S.- 
November 11- 
November  20. 
November  28. 
December  7  . . 
December  15  _ 
December  22  . 
December  28  - 


Hydrographer. 


Oftffe 

leignt. 


heig] 


J.D.Dillard.. 

do 

do 

E.  E.  Winter. 
do 


do 

do 

do 

do 

J.D.Dillard. 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 


Second-feet. 
2.3 
2.3 
2.3 
2.3 
2.3 
2.8 
2.3 
2.&5 
2.3 
2.5 
2.4 
2.4 
2.35 
2.35 
2.35 
2.35 
2.35 
2.3 
2.3 
2.3 
2.3 


Diflcharflre. 


Feet. 


529 
521 
518 
531 
521 
519 
518 
540 
525 
703 
619 
591 
561 
587 
574 
576 
566 
560 
550 
547 
530 


Mea7i  daily  gage  height,  in  feet,  of  Devils  River  near  Devils  River  station,  Tcjc., 

for  VHJS. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7., 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


Jan. 

Fob. 

Mar. 
2.25 

Apr. 

j 
May.  June. 

2.10  1  2.20 

July. 

Aug. 

1 
Sept.   Oct. 

2.30     2.50 

Nov. 
2.35 

Dec. 

2.10    2.10 

2.10 

2.50     2.30 

2.35 

2. 10     2. 10 

2.20  '  2.10 

2.10 

2.65 

2.50     2.30 

2.30  I  2.50 

2.35 

2.a5 

2.10     2.15 

2.20 

2.10     2.05 

2.36 

2.50  1  2.30 

2.30 

2.45  '  2.36 

2.:fi 

2.06  !  2.10 

2.20 

2.10    2.05 

2.26 

2.45     2.35 

2.:» 

2.45 

2.36 

2.35 

2,06  :  2.10 

2.20 

2. 10     2. 10 

2.20 

2.50 

2.36 

2.30    2.45 

2.35 

2.35 

2.05     2.10 

2.20 

2.10     2.15 

2.20 

2.50 

2.36 

2.30 

2.45 

2.35 

2.30 

2.06  1  2.10 

2.20 

2.10     2.15 

2.20 

2.60 

2.35 

2.30 

2.40 

2.36 

2.30 

2.05  1  2.10 

2.20 

2.10    2.15 

2.15 

2.46 

2,36 

2.30 

2.40 

2.36 

2.30 

2.(J5     2.10     2.20 

2.10  1  2.10 

2.80 

2.45     2.30 

2.30 

2.40  :  2.86 

2.30 

2.05;  2.10     2.20 

2.15  :  2.20 

2.65 

2.40  1  2.30 

2.30 

2.40 

2.35 

2.30 

2.06  ,  2.10  12.80 

2.10    2.2r) 

2.35 

2.40  !  2.30 

ie.30    2.40 

2.86 

2..« 

2.05  1  2.10     2.15 

2.10  ,  2.90 

3.40 

2.40    2.30 

2.30 

2.40 

2.35 

2.90 

2. 10  ,  2. 10    2. 15 

2. 10  !  2. 15 

7.30 

2.40 

2.30 

2.86 

2.40 

2.36 

2.30 

2.10     2.10     2.15 

2. 10  '  2. 10 

4.40 

2.40 

2.30 

2.80 

2.40 

2.86 

s.an 

2.36  ,  2.10 

2.15 

2.10  1  2.10 

4.06 

2.40 

2.30 

2.30 

2.40 

2.86 

2.30 

2.30  i  2.10 

2.15 

2. 10  j  2. 10 

3.75 

2.40 

2.:» 

2.35  !  2.40 

2.85 

2.30 

2.15 

2.10 

2.20 

2.10 

3.10 

3.15 

2,40 

2.30 

2.45  r 

2.40 

2.35 

«,30 

lll»YT.] 
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Mean  daily  gage  height,  in  feet,  of  Deviln  Rir^er  near  DeviU  River  atation,  Tejr., 

far  imi?— Contintied. 


D»y. 


1^. 

19. 

ai. 

iS. 
23. 
?4. 

as. 

27. 

s. 

••Mi. 
31. 


Jan. '  Feb. 


2.30 
2.80 
2.20 
2.20 
2.15 
3.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.10 
2.10 
2.10 


2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.20 
2.20 
2.25 


Mar.  I  Apr.  i  liay.  June. 


2.15 
2.55 
2.25 
2.80 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.10 
2.10 
2.10 


2.10  I  2.45 
2.10  I  2.35 
2.10  2.25 
2.10  I  2.20 


2.10 
2.10 
2.10 
2.10 
2.10 
2.20 
2.10 
2.10 
2.10 


2.25 
2.50 
2.80 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 


2.85 
2.75 
2.7t) 
2. -JO 
2.70 
2.70 

2.eo 

2.55 
2.55 
2.55 
2.55 

2.fiO 
2.50 


July.  Aug.  Sept.  Oct.   Nov.'  Dec. 


2.40 
2.40 
2.40 
2.40 
2.40 
2.95 

2.ao 
2.ao 
2.ao 

2.35 
2.35 
2.45 
2.35 
2.30 


2.30 
2.30 
2.80 
2.30 
2.80 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 


2.35 
2.35 
2.36 
2.35 

2.a> 

2.35 
2.35 
2.80 
2.30 
2.30 
8.15 
2.80 
2.80 


2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


2.35 
2.r5 
2.35 
2.35 
2.35 
2.35 


2.35 

2.35 

2.36 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.85 

2.85 

2.36 

2.85 

2.30 
2.30 
2.80 
2.80 
2.30 
2.30 
2.30 
8.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.80 


Eiftimated  monthly  discharge  of  Demla  River  near  Devils  River  station,  Te^,,for 

1903, 


PECOS  RIVER  NEAR  MOORHEAD,  TEX. 

This  station  was  established  by  the  International  (Water)  Boundary 
Commission  in  April,  1900.  It  is  near  Moorhead,  immediately  above 
the  high  bridge  of  the  Southern  Pacific  Railway. 
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Diacluirge  measiiretnents  of  Pecos  River  7iear  Moorhectd,  Tex, ,  in  1903, 


Date. 


Hydro^rapher. 


January  2 J .  D .  Dillard . 

January  8 -do 

January  14  _ do 

January  19  _ do 

January  24  _ do 

January  29 do 

February  3 _ .  _ do 

Februaiy  7  _ j do 

February  17 I do 

...do 

...do 

..-do 

...do  

...do  ...... 

...do 

...do 

...do 

..do    

...do 

...do 

...do 

...do  ...... 

...do 

...do 

...do 

...do 

...do 


February'  21 _ . 

February  27 

March  4 

March9.... 

March  J4 

March  19 

March  27 

March  31 

April  4 

April  10 

April  15 _ 

April  20 

April  25 

April  30 

May5 

May  9_ 

May  13 

May  19 

May  23 _ I do 

May  29 ....' do 

...do 
...do 


June  3 

June  8 

June  13 1 do 

June  19 - do 

June  23 ' do 

June  29 ' do 

July  3 do 

July8.. I do 

July  13 1 do 

July  17 .,,J,.,,.do 


Gage 
height. 


Feet. 
1.45 
1.5 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.55 
1.8 
1.6 
1.6 
1.55 
1.5 
1.25 
1.15 
1.1 
1.0 
.9 
.8 
.8 
.8 
1.35 
.9 
1.4 
1.8 
1,15 
1.1 
.9 
.9 
2.9 
1.5 
3.4 
3.6 
2.15 
1.85 
1.5 
1,8 


Discharge. 

Second'/rft. 
425 
507 
580 
584 
585 
5S3 
579 
544 
541 
509 
667 
525 
531 
510 
489 
389 
313 
299 
268 
244 
216 
20S 
209 
352 
256 
408 
618 
323 
316 
2&4 
237 
1,483 
488 
1,9()7 
2, 145 
928 
726 
492 
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Discharge  niecumrements  of  Pecon  Rit^r  near  Moorhead,  TV-r.,  in  liHU — Ck)nt'd. 


Date. 


Hydroin^pher. 


July25 J.D.Dillard   . 

July30._ I do 

Angnst  5 do 

Angnst  10  do 

Angnst  14 do 

Angnst  19 do 

Angnst  23.... do 

Angnst  27 do 

Angnst  31 '  .      do 

September5 |  E.  E.  Winter. 

September  9 _ do    

September  12 _ .    do 

September  17 do 

September  20 do 

September  24 do 

September  30 J.  D.  Dillard  . 

Octobers  ._ I do 

October  9 .    , do    

October  15 do 

OctoberSO ; do    

October24 '..      do    

October 28_ ...-  do 

November  2 do _ . 

November  6 do 

November  10 ' do 

November  14 _ do 

November  19 do 

November  23 do 


November 27 -do 

December  2 ..  _do 

December  6 do 

December  10 do 

December  14 do 

December  19 do 

December  24 do 

December  30  _ _ do 


I 


hSSTt.       I>*«»«rge 


Feet. 

Second  feel. 

1.0 

274 

.95 

258 

.9 

333 

.a5 

207 

.8 

200 

.85 

214 

.8 

202 

.8 

195 

.75 

182 

.7 

354 

.  7 

253 

.7 

286 

1.3 

434 

.9 

304 

.7 

279 

.9 

2Sin 

.8 

210 

.8 

199 

.8 

186 

.75 

177 

.75 

174 

.8 

185 

.8 

204 

.85 

211 

.85 

213 

.9 

243 

.9 

235 

.8 

213 

.9 

Zi2 

.9 

226 

.9 

224 

.9 

235 

.9 

231 

1.0 

267 

.9 

236 

.9 

229 

JBR  99—04 28 
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Mean  daily  gage  height y  in  feet,  of  Pecos  River  near  Moorliead,  Tex,,  for  1903. 


Day. 


4... 
5... 
6... 
7... 


9. 
10. 
U. 
12. 
13. 
U. 
15. 
16. 


17 

18 

19 

20 

21 

22 


24 

25 

26 

27 

28 

29 

80 


Jan. 

Feb. 

1.50 

1.70 

1.40 

1.70 

1.40 

1.70 

1.40 

1.60 

1.40 

1.60 

1.45 

1.60 

1.50 

1.60 

].50 

1.65 

1.50 

1.60 

1.50 

1.60 

1.50 

1.80 

1.50 

1.60 

1.60 

1.60 

1.66 

1.60 

1.75 

1.60 

1.60 

1.60 

1.60 

1.60 

1.70 

1.60 

1.70 

1.60 

1.70 

1.60 

1.65 

1.55 

1.60 

1.50 

1.65 

1.50 

1.70 

1.50 

1.70 

1.50 

1.70 

1.60 

1.70 

1.80 

1.60 

1.80 

1.65 



1.70 

1.70 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.56 
1.50 
1.50 
1.50 
1.50 
1.55 
1.50 
1.50 
1.50 
1.60 
1.46 
1.40 
1.86 
1.26 
1.20 
1.20 
1.20 
1.20 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.10 

0.80 

1.06 

8.26 

1.00 

0.80 

0.90 

0.80 

1.10 

.80 

1.20 

2.60 

1.00 

.75 

.80 

.80 

1.10 

.80 

.96 

2.20 

1.00 

.70 

.80 

.80 

1.10 

.80 

.90 

2.06 

.95 

.70 

.80 

.80 

1.00 

1.00 

.90 

2.00 

.90 

.70 

.80 

.80 

1.00 

1.65 

.90 

2.00 

.90 

.70 

.86 

.80 

1.00 

1.20 

.90 

1.90 

.90 

.70 

.90 

.80 

1.00 

1.06 

.90 

1.90 

.90 

.70 

.90 

.85 

1.00 

.90 

.96 

1.85 

.90 

.70 

.80 

.85 

1.00 

.90  1  1.00 

1.70 

.90 

.70 

.80 

.85 

1.00 

.90 

2.20 

1.66 

1.00 

.70 

.80 

.85 

1.00 

2.70 

3.40 

1.55 

.90 

.70 

.80 

.90 

1.00 

1.45 

3.40 

1.45 

.85 

.70 

.80 

.90 

.90 

1.30 

1.50 

1.40 

.80 

1.75 

.80 

.90 

.90 

1.10 

1.40 

1.40 

.80 

1.70 

.80 

.90 

.90 

1.45 

1.40 

1.40 

.80 

1.46 

.80 

.86 

.85 

l.J« 

1.30 

1.36 

.80 

1.25 

.75 

.90 

.80 

1.30 

1.30 

1.25 

.80 

1.16 

.80 

.90 

.80 

2.06 

1.40 

1.20 

.80 

1.01) 

.80 

.85 

.80 

1.70 

1.90 

1.20 

.m 

.90 

.76 

.80 

.80 

1.50 

3.30 

1.20 

.80 

.90 

.70 

.80 

.80 

1.35 

3.30 

1.10 

.80 

.90 

.70 

.80 

.80 

1.15 

3.40 

1.06 

.80 

.76 

.70 

.80 

.75 

1.00 

3.40 

1.00 

.80 

.70 

.75 

.86 

.75 

.90 

8.40 

1.15 

.80 

.70 

.80 

.85 

.80 

.90 

3.50 

1.10 

.80 

.70 

.80 

.90 

.80 

.90 

8.50 

1.00 

.80 

.75 

.80 

.90 

.80 

.90 

3.50 

1.00 

.80 

.80 

.80 

.90 

.80 

1.16 

8.60 

1.00 

.80 

.85 

.80 

.90 

.80 

1.06 

3.50 

1.00 

.80 

.86 

.80 

.90 

1.00 

1.00 

.76 

.80 

Doc. 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.9r) 
.90 
.9(1 
.90 
.91) 
M\ 
.9(> 
.00 
.90 
.90 
.90 
1.(11 
1.15 
1.(0 
.9(» 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 


Estimated  vionthly  discharge  of  Pecos  River  near  Moorhead,  Tex. ,  for  1903, 


Month. 


January  . . 
February  . 

March 

April 

May 

June 

July  _ 

August  . . . 
Sepfcember 

October 

November 
December . 


Discharge  in  second-feet. 


Maximum.    MInlmniin, 


610 

665 

530 

300 

1,260 

2,140 

1,860 

275 

660 

230 

245 

815 


Mean. 


The  year . 


2,140 


400 
490 
340 
200 
210 
235 
275 
180 
205 
170 
105 


524 
545 
483 
244 
368 
1,011 
552 
218 
304 
193 
219 
235 


Total  in 
acre-feet. 


32. 192 
30,288 
29,693 
14,539 
22,641 
60,139 
33.967 
13,388 
18,079 
11,881 
13,051 
14,460 


170 


408  I      294,818 
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PECOS  RIVER  AND  MARGUBRBTTA   FLUME   NEAR  PECOS,  TEX. 

The  summer  flow  of  Pecos  River  is  largely  dependent  upon  numer- 
ous springs,  which  occur  in  the  limeHtone  country  in  the  vicinity  of 
Roswell  and  Carlsbad.  Owing  to  the  numerous  diversions  for  irri- 
gating purposes,  however,  the  river  would  be  dry  in  the  summer  where 
it  crosses  into  Texas  were  it  not  for  the  waters  which  are  gradually 
returning  to  the  river  through  seepage  and  for  the  various  springs 
that  occur  below  Carlsbad,  N.  Mex.  This  water,  unfortunately,  is 
impregnated  to  a  considerable  extent  with  alkali,  which  renders  it 
undesirable  for  irrigating  purposes. 

The  station  on  Pecos  River  was  established  January  1,  1898,  by 
Thomas  U.  Taylor,  and  is  located  about  (>  miles  above  Pecos,  Tex.,  at 
the  flume  of  the  Barstow  Irrigation  Company  (old  Margueretta  Canal 
Company).  This  canal  diverts  the  water  from  Pecos  River  3  miles 
al)ove  the  flume  from  the  west  side  of  the  river.  The  main  canal 
flows  for  3  miles  on  the  west  side  of  the  river  and  then  is  taken  by  the 
flume  across  Pecos  River  to  the  east  side.  However,  before  it  reaches 
the  flume  the  West  Valley  canal  is  taken  out  of  the  main  canal  and  is 
made  to  carry  water  to  the  alfalfa  farms  on  the  west  side  of  the  river. 
The  gage  consists  of  a  graduated  strip  of  wood  attached  to  one  of  the 
vertical  bents  of  the  flume  on  the  upi)er  side  of  the  same.  The  bench 
mark  is  on  the  top  of  the  west  abutment  or  pier  on  the  north  side, 
and  its  elevation  is  20.70  feet  above  the  datum  of  the  gage.  The 
channel  is  straight  for  75  feet  above  and  several  hundred  feet  below 
the  station.  Its  width  at  low  water  is  about  20  feet  and  at  high  water 
is  2(X)  feet.  The  bed  is  sandy  and  shifting.  The  velocity  is  poorly 
distributed  and  affected  by  the  aqueduct.  In  the  flume,  conditions 
are  favorable  for  accurate  measurement.  The  gage  heights  on  the 
flume  are  obtained  by  measuring  the  depths  of  the  water  in  the  flume 
at  the  west  end.  The  zero  of  this  gage  is  at  the  bottom  of  the  flume. 
The  gages  of  the  river  have  no  connection  with  each  other  except  that 
they  are  geographically  at  the  same  place  on  the  river  and  have  the 
same  observer,  Willard  H.  Denis,  who  reads  both  gages.  For  the 
years  1901,  1902,  and  1903  Mr.  Denis  has  also  taken  the  measure- 
ments of  the  flow  of  the  Pecos  and  the  flume  at  this  station.  The 
measurements  are  made  above  the  flume  by  wading,  a  wire  being 
stretched  across  the  river  and  tagged  every  4  feet.  Flood  discharge 
measurements  are  made  at  a  highway  bridge  east  of  Pecos. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 
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Discharge  nieamiremeiits  of  Pecos  River  near  Pecos,  Ter,,  in  1903, 


Date. 


Hydrojfrapher. 


January  17 W.  H.  Denis . 

April  16 -do 

Jtine  15 -do 

Jnne  17  _ _ .do    

Do do 

June  18 - I do 

June  22 .do 

June  25 do 

Do._ do 

I 
June  26 '     .   -do 

Do .      do 

June  27 .do 


I 


dgM. 

Disoharfcp. 

^eet. 

Second-fert. 

3.70 

4:i8 

.80 

22 

.8.70 

2,460 

8.60 

2,«« 

8.40 

2.273 

8.00 

2, 165 

9.20 

2, 566 

7.50 

1,811 

7.00 

1.70H 

6.20 

1,262 

5.10 

957 

4.00 

5:{7 

Mean  daily  gage  height,  in  feet,  of  Pecos  River  near  Pecos,  Tex,,  for  r.HKi. 


Day.        I  Jan.  ,  Feb. 

!    -  i 
I 

1 '  3.(r>  3.a» 

M 3.10  H.J« 

3. 3.10  8.a) 

4 1  3.10  3.20 

5 3.15  3.10 

0 '  3.a0  I  3.10 

7.. 3.25  3.10 

H 3.40  3.10 

9 3.40  3.10 

10 3.45  3.10 

11 1  3.50  .3.10 

12 !  3.50  3.10 

13 3.45  3.10 

14 '  3.45  3.00 

15 I  3.00  I  3.CT> 

16 '  3.65  3.10 

17 3.70  3.10 

18 3.70  '  3.15 

19 3.70  ,  .3.;«) 

20 3.70  '  3.:V5 

21 3.65  3.50 

22 3.50  3.40 

2^ : 3.:j5  3.:«) 

24 3.:#)  '  3.:«) 

25 :j.:;o  3..'«) 

26 :j.:iO  3.25 

27 3.:«)  3.10 

28 .3.:«)  3.10 

29 3.20  

30 3.:{5  

31 '  3.30  


Mar.  Apr.  .May.  June.  July.  Aag.  Sept.  CVt.   Nov.    Dec. 


3. 15 
3.25  ! 
3.30 
3.40 
3.3r)  ' 

_  3.(J6 
3.00  I 

I  3.00 
2.90 

'  2.90  ' 

;  2.  no 

\  2.90 

2.ft5 

I  2.»5  \ 

I  -'.«•'■>  1 

'  2.45  ! 

,  2.05  I 
2.00 

!  1.90  ' 
1.80 
1.65 
l..=iO 
1.00 
1.60 
1.60 

i.:«) 

1.15 

,  !.:«) 

1  1.50 
1.40 


1.00 
.85 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.8r)  ' 
.8f) 
.80 
.80 
.8J) 
.80 
.80 
.80 
.80 
.80 
.80 
.75 
3.75 
3.20 
1.80 
1.40 


I 


1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
l.(N) 
.95 
.9J) 
1.(6 
1.0I> 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.(VI 
1.00 
!.(!() 
1.00 
1.00 
1.00 
1.0!> 
1.00 
1.00 
1.00 
l.(NI 

1.00  I 
1.00 


0.95  I 
1.00  I 
1.00 
1.00 
1.00 

2.46  I 

2.a5 ' 

1.70  \ 
1.55  ' 

i.:r> 

1.75 

2.:?5 

5.20  i 

8. 75 

8.85  ' 

8.50 

7.95 

7.80 

8.65 

8.JI5 

9.20 

9. 15 

8.55 

7.40 

5. 75 

4.20 

3.rK) 

5.«) 

5.00  I 

I 


4.50 
3.70 
3.25 
3.25 
3.fr> 
2.85 
2.30 
2.15 
1.85 
1.75 
1.55 
1.80 
1.55 
1.60 
1.00 

i.:«) 

1.10 
1.00 
.90 
M) 

1.00 

.90 
.90 
.90 
.W) 
.IHI 
.!)0 
.«0 
.90  I 


0.90 
.90 
.90 
.W) 

i.:)o 

1.45 
1.25 
1.20 
1.20 
1.20 
1.20 
2.80 
1.55 
1.50 
1.50 

].:« 
l.:«> 
1.25 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 


1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20: 

1.2f) 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.30 

1.20  I 

1.35 

1.30 

l.fW 

!.:«) 

1.:*) 
1.66  I 


1.4f) 
1.30 
l.:« 
1.30 
1.30 
1.30 
1.30 

i.a) 

!.:«) 

1.:*) 

1.30 
1.30 
1.30 

i.:)) 

1.30 
1.30 

I.:*) 
i.:«) 

1.30 

\.m 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40  ■ 

1.40  ' 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.70 

1.70 

1.40 

1.70 

l.tt) 

l.«) 

1.60 


1 


1.60 

i.ai 

1.60 
1.60 
!.(«» 
1.60 
1.00 
1.60 
1.60 
l.HT) 
l.Hl) 
1.80 
l.>*) 
1.80 
1.8i> 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.7II 
1.70 
1.70 
1.70 
1.70 
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M*'(tn  daily  gaife  height,  in  feet,  of  flume  acrtnw  Pe<um  Rin*r  near  /Vivik,  Te.r.^for 

V.Hhi, 


Day. 


Jan.    F4»h.  Mar.  A]»r. 


1     

2.20 

i 

'  2.10 

3 

2.10 

4 

2.10 

:> 

2.25 

B 

2.3r) 

.- 2.a> 

S 

,.—   2.30 

9 

2.:«) 

:n 

2.10 

11 

1.40 

li 

l.HO 

w 

2.20 

14 

1.70 

).') 

95 

Ui 

90 

IT  

90 

l.s    

90 

lit 

90 

ai 

1.05 

21  

i.ai 

22.  . 

1  fi5 

23 

2  30 

24 

2.10 

25 

2.10 

aj 

27 

2.10 

2.10 

2K.. 
29.. 
*.. 
31.. 


2. 


2.10 
2.10 
2.10 
2. 15 
2.80 
2.10 
2.20 
2.20 
2.80 
2.2r) 
2.80 
2.20 
2.20 
2.3[) 
2.af) 
2.90 
2.8n 
2.25 
l.HO 
1.40 
1.00 
1.85 
1.70 
1.70 
1.70 

l.7r> 

l.«0 
2.  Of) 


1.40 

1.(1) 

1.50 

1. 50 

l.m 

1.95 

2.10 

2. 15 

2.25 

2.20 

2.00 

2.15 

l.HS 

l.SO 

1.K5 

l.«)  1 

l.rt)  I 

l.HO 
1.55 

l.rto 

1.55 
l.flO 
1.40 

i.;jo 

1.30 
1.31) 
1.50  . 
1.35  ■ 

i.:*> ' 
i.:«) 

1.35 


1.55 

i.rio 

1.50 
1.50 
1.50 

La*) 

2.10 
2.20 
2.80 
1.90 
l.HO 
l.HO 
l.HT) 
1.75 
1.95 
2.00 

2.0:) 

2.00 
!.».00 
l.«5 
1.70 
1.70 
1.70 
l.HO 
l.«> 
2.(0 
2.40 
2.50 
2.40 
2.25 


May.  Juno.  July.  Ang.  Sept.  CK-t.    Nov.    Dw. 


2.(r> 

1.90 
l.HO 
l.HO 
1.95 
2. 15 
2.20 
2.80 
2.20 
2.40 
2.35 
2.20 
2.20 
1.70 
1.(10 
l.«) 
1.50 
1.45 
1.U5 
2.00 
2.00 
l.flO 
1.25 
1.90 
1.90 
1.50 
1.10 
1.00 

i.a) 

1.30 
1.80 


1.H5 
2.10 
8.10 
1.20 

!.:« 

1.70 
2. 45 
.K5 
1.10 
1.50 
2.05 
2. 15 
2.15 
1.95 
1.90 
l.HO 
l.HO 
1.90 
2.30 
2.35 

2.:«) 

2.00 
2.40 
2.05 
2.05 
2.25 
2.25 
2.25 

2.;*) 

2.30 


2.45 

2.n5 

2.70 
2.70 
2.70 
2.fl5 
2.S5 
2.90 
2.90 
2.75 
2.K'» 
3.(R) 
2.90 
3.00 
2.95 
2.H) 
2-  (»5 
2.55 
2.ft5 
2.  HO 
2.95 
2.55 
2.45 
2.:i5 
2.40 
2.40 

2.:i5 

2.25 
2.40 

2.:*) 

2.30 


2.:«> 

2. 15 
2.  If) 

2.:«) 

2.H5  . 
2.  HO 

I  2.25 
2.00 

,  1.95 
1.H5 
1.90 
2.H5 

2,:» 
2.(r. 

1.95 
1.75  i 
1.70  ] 
1.70  ! 
1.75  1 
l.rto 
1.45 
1.40 
1.35 
1.45 
l.HO 
1.H5 
l.HO 
l.HO 
1.80 
2.20 
,  1.K5 


1.50 

1.30 

1.60 

l.«> 

1.70 

l.HO 

1.40  I 

1.30 

l.:« 

1.30 

I.a) 
I.a) 

1.30 

1.45 

1.65 

1.00 

1.00 

l.ft5 

1.25 

1.20 

1.20 

1.20 

l.(K 

1.70 

2.00  , 

2.20 

2. 15 

2.20 

2.20 

1.K5 


1.95 

l.HO 

l.HO 

1.70 

l.HO 

1. 70 

l.flO 

l.QO 

1.60 

l.HO 

1.50 

l.HO 

1.05 

1.75 

l.HO  I 

l.HO 

1.90 

l.(JO 

2.00 

1.95 

i.yo 

1.90 

1.90 

1.90 

1.90  I 

1.90 

2.00 

2.00 

2.00 

2.00 

2.00 


2.00 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2. 10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2,10 
2.10 
2.(1) 
2.05 
2.10 
2.10 
2.10 
2.10 
2.10 


2. 10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.U) 
2.00 
2.00 
2.(X) 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.(« 
2.00 
2.00 
2.10 
2.10 


Hating  table  for  PecoH  River  near  Pecos,  Te,v,,from  January  1  to  Decevitier  ;i  t ,  ItHf.L 


heiglit. 

IMwhargt*. 
Srctnui-fr-et. 

height. 

fWi. 

Diwharge. 

SeroHfl-frct 

hei^t. 

Di!-charg<». 

Secftufl-Jt't't 

Gage 
height. 

Feet. 

DiHoharge. 

Ft-et. 

Feft. 

Sertmd-feet 

o.s 

22 

2.0 

106 

3.2 

304 

4.4 

655 

.9 

26 

2.1 

117 

3.3 

328 

4.5 

690 

l.O 

30 

2.2 

129 

3.4 

352 

4.6 

725 

1.1 

36 

2.3 

142 

3. 5 

376 

4.7 

760 

1.2 

42 

2.4 

156 

3.6 

404 

4.8 

800 

1.3 

48 

2.5 

170 

3.7 

432 

4.9 

840 

1.4 

54 

2.6 

186 

3.8 

460 

5.0 

MHO 

1.5 

62 

2.7 

204 

3.0 

490 

6.0 

1,280 

1.6 

70 

2.8 

224 

4.0 

520 

7.0 

1,680 

1.7 

78 

2.9 

244 

4.1 

5.-)0 

8.0 

2,130 

1.8 

86 

3.0 

264 

4.2 

585 

9.0 

2,  580 

1.9 

96 

3.1 

284 

4.3 

620 

Between  gage  heights  0.80  and  3.70  feet  the  table  is  con.structed  from  measure- 
ments of  1902.  This  table  was  based  on  mea.snrements  of  the  river  only:  it  does 
not  include  ditch  or  flmne 
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Rating  table  for  flume  aorosH  Pe/'os  River  near  Peeon,  Tex.,  from  January  I  to 

December  31,  1903, 


Gage 
height. 

Feet. 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 


Discharge. 

Oaee 
height. 

Second-feet. 

Feet. 

23 

1.5 

27 

1.6 

31 

1.7 

85 

1.8 

41 

1.9 

47 

2.0 

DiHcharge.  1 

i     i*age 
height. 

!  Discharge. 

Seconti-feet. 

Feet. 

1  Second-feet. 

54 

2.1 

!             Ill 

62 

2.2 

1          128 

70 

2.3 

135 

80 

1      2.4 

147 

90 

1      2.5 

•    160 

100 

2.6 

.          174 

height. 


Feet. 
2.7 
2.8 
2.9 
3.0 


Dijichargo. 

Second-feet 
188 

202 
216 
230 


Table  not  well  defined.     Extended  above  2.15  feet  gage  height. 

Estimated  monthly  discharge  of  Pecos  Rif>er  near  Pecos,  Tex,,  for  19()3.o 


Month. 


January  ... 
February  _. 

March 

April 

May 

Jnne 

.Inly 

Angost 

September 
October  . . . 
November. 
December . 


Discharge  in  second-feet. 
Maximum.  I  Minimum. 


Mean. 


!    Totalin 
'   acre-feel. 


487 
439 
406 
598 
180 
2,792 
843 
405 
171 
154 
189 
189 


The  year . 


2,792 


395 
346 

89 
76 
57 

65  I 
155 

71 

77  i 
102 
154 
170  , 


442 
405 
242 
140 
113 
1,167 
293 
146 
109 
132 
169 
182 

295 


27.177 

22, 493 

14. 8S0 

8,331 

6,948 

69,441 

18.016 

8,977 

6,486 

8,116 

10,0.56 

11,191 

212,112 


«  This  includes  discharge  of  flume.    It  does  not  include  discharge  of  West  Valley  ditch. 
PECOS   RIVER   AT  CARLSBAD,  N.  MEX. 

This  station  was  established  May  20, 1903,  by  V.  L.  Sullivan,  acting 
under  the  direction  of  W.  M.  Reed.  It  is  located  at  the  Greon  street 
highway  bridge,  Carlsbad,  N.  Mex.,  and  is  about  600  feet  below  the 
station  of  the  Pecos  Valley  and  Northeastern  Railroad  and  2,000  feet 
below  the  Ilagerman  power  dam.  The  gage  consists  of  a  2  by  8  inch 
plank  securcdy  spiked  at  an  inclination  of  10''  with  the  vertical  to 
the  timbei-s  of  the  third  bent  from  the  west  end  of  the  bridge.  It 
is  painted  white  and  graduatc<l  in  black  to  vertical  feet  and  tenths. 
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Readings  are  taken  twice  dail}'  by  V.  L.  Sullivan,  a  civil  engineer  in 
the  employ  of  the  Pecos  Valley  Irrigation  Company.  Discharge 
measurements  are  made  by  wading  when  the  stage  of  the  river  will 
permit,  and  from  the  lower  side  of  the  bridge  during  floods.  The 
initial  x>oint  for  soundings  is  on  the  south  side  of  the  bridge  at  the 
west  abutment,  and  10-foot  intervals  are  marked  on  the  rail.  Both 
banks  are  high  and  not  subject  to  overflow.  The  bed  of  the  river  is 
solid  rock,  much  corrugated,  which  makes  low-water  measurements 
subject  to  considerable  inaccuracy.  The  channel  is  straight  for  some 
distance  alwve  and  below  the  station.  The  current  is  swift  at  the 
station,  but  sluggish  both  above  and  below.  The  only  bench  mark 
Ls  the  initial  point  for  soundings,  which  is  22.3  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  M.  Reed,  district  hydrographer. 

Discharge  measurements  of  Pecos  River  at  Carlsbad,  N.  Mejr,,  in  1903, 

_  -         _      ^ 

Hydrofrrapher. 


Date. 


Oaee 
height. 


May  28 J  W.M.Reed 

Anga8t26 1  E.O.Marsh 


Feet. 
0.72 


Diacharge. 

Sectrnd-feet. 
127 
112 


Mean  daily  gage  height,  in  feet,  of  Pecos  River  at  Carlsbad,  N,  Mex,,for  HHJ;i. 


Day. 


May.     Jane.  I  July.  '  Aug.      Sept,      Oct.    '  Nov.       Dee 


« I 

8 

9..        

10 

11 

12                   .     

13.        ...     ....  

14 

15 \ 

16 

K 

1. 

19 

ao 

21 .  .  . 

22 

2i 

1.35 
\.^) 
1.18 
.98 
.06 
.08 
.OH 
.09 
.08 

.or 

1.08 
.84 
.83 
.82 
.82 
.m 
.81 
.70 
.81 
•81 
.81 
.82 
.ST) 


0.75  I 

.75 
.75  I 
.75  I 
.74 
.74 
.74 
.74 
.73 

.-nj 

.73 
.78 
.72 

.72 

.n  j 

.70  1 

.09 

.68 

.87  1 

.67 

.66 


0.65 
.65 
.65 
.65 
.65 
.65 
.66 
.65 
.66 
.65 
.65 
.66 
.65 
.65 
.66 
.66 
.66 
.66 
.66 
.65 
.65 
.&5 
.65 


0.65 
.66 
.65 
.66 
.65 
.65 
.65 
.65 
.65 
.65 
.66 
.&5 
.65 
.65 
.65 

.m\ 

.65 

.65 

.65 

.65 

.ft",  I 

.65 

.65 


0.64  ! 

,64  I 
.65  ! 
.65 


.65 
.65 
.65 
.65 
.65 
.65 
.65 
.65 
.65 
.65 
.64 
.64 
.64 
.65 
.65 
.65 
.65 


.65 

.65 
.65 
.65 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
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Mean  daily  gage  height^  in  feet,  of  Pex:os  River^  etc. — Continued. 


Day. 

May. 

June. 

July. 

0.79 
.78 
.76 
.75 
.75 
.75 
.76 
.75 

Aug. 

0.65 
.65 
.65 
.66 
.65 
.66 
.66 
.66 

Rept. 

0.65 
.66 
.65 
.65 
.65 
.65 
.65 

Oc-t. 

Nov. 

0.66 
.65 
.66 
.65 
.65 
.65 
.«> 

Dec. 

24 

2.60  ' 
.88  ' 
1.49, 
2.46  ' 
2.24 
1.95 
1.73 

0.66  ' 
.64 
.64 
.64 
.64 
.64 
.64 
.64 

0.64 

25  .      .               

.64 

26 

.64 

27 

.64 

28                               .... 

.64 

29 

0.79 
.74 

.78 

.an 

30 

31 

.64 
.64 

PECOS  RIVER  BELOW   MOUTH   OF   HONDO   RIVER,  NEAR  ROSWELL, 

N.  MEX. 

This  Station  was  established  April  24,  1903,  by  W.  M.  Reed..  It  is 
located  at  the  highway  l)ridge  8  miles  southeast  of  Roswell,  N.  Mex., 
and  about  200  feet  below  the  mouth  of  Hondo  River.  The  gage  is 
painted  on  the  right  side  of  the  right  pier  of  the  bridge.  It  is  read 
twice  each  day  b^^  Miss  Dovie  Goldsmith.  Discharge  measurements 
are  made  from  the  highw/iy  bridge  at  the  gage.  The  initial  point  for 
soundings  is  a  zero  marked  on  the  guard  rail  at  the  west  end  and 
north  side  of  the  bridge.  The  channel  is  straight  for  one-half  mile 
above  and  below  the  station,  and  has  a  width  at  low  water  of  about 
50  feet  and  at  ordinary  high  water  of  430  feet.  The  channel  is  broken 
by  thi*ee  iron  piers.  The  current  is  rapid  except  near  the  mouth  of 
Hondo  River,  where  it  becomes  sluggish.  At  high  water  the  Pecos 
and  the  Hondo  join  above  the  bridge.  The  gage  heights  on  the 
Pecos  may  be  effected  by  back  water  at  periods  when  the  Pecos  is  low 
and  the  Hondo  is  high.  Both  banks  ai*e  high  and  free  from  timber, 
but  overflow  at  extreme  flood  stages.  The  bed  is  sandy  and  shifting 
and  the  cross  section  changes  during  each  flood.  The  bench  mark  is 
the  top  of  the  pier  upon  which  the  gage  is  painted.  It«  elevation  is 
20  feet  above  the  zero  of  th(i  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  M.  Reed,  district  hydrographer. 

DiscJiarge  measurement  it  of  Pecos  Rivei'  helotr  mouth  of  Hondo  Rif^er,  near  Ron- 
well,  N,  Mejr.\  in  190,3. 


Date. 


Hydrographer. 


April  23 W.M.Reed  .. 

May  4 do.. 

June  11 .,'  W.A. Wilson. 


height. 

]  Diaobarge. 

Feet. 

'  Secfmd'/eet. 

2.60 

67 

3.45 

200 

10.00 

15,992 

HrtYT  J 


RIO   GRANDE    DRAINAGE    BASIN. 
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ifetin  daily  gage  height,  in  feet,  of  PecoH  River  Mou*  month  of  Hondo  River,  near 
Romvell,  A'.  Mejr,,for  lUn,i, 


Day. 


M*y.     June.     July.     Auif.      S«*pt. 


(k«t. 


Nov.  \^H'. 




2 

3 

4 

3.45 

5 

3.45 

6 

3.4ft 
3  30 

8 

3.9) 

9 

3.31) 

Ill 

3.40 

3.4() 

\t 

4.00 

Y.\ 

3.45 

U.    

8.40 

l.'j 

3.30 
4.00 

IfJ 

IM 

3.<«) 
3.45 

in '... 

3. 45 

a» 

3.35 

21. 

3.30 

aj .     ... 

3. 45 

23 

3.45 

24 

3.30 

25 

3.30 

a$ 

3.25 

27.. 

3.25 

2K 

3.20 

29 

3.00 

:f»-  .  .                  .... 

3.or) 

31 

3.00 

3.00 

4.00 

3.  a) 

3.30 

3.  HO 

3.70 

4.00 

8.00 

4.00  1 

3.20 

3.30 

3.80 

3,70 

4.00 

3.00 

4.m 

3. 10 

3.25 

3,(10 

3.70 

4.(N) 

3.00 

4.00 

3.10 

3.25 

3.00 

3.70 

4.20 

3.00  1 

3.70 

3.20 

3.20 

3.55 

3.70 

4.00 

3.30 

3.70 

3.45 

3.20 

3.50 

8.70 

4.00 

3.35 

3.70 

8.70 

3.20 

3.45 

3.70 

4.00 

4.15 

3,65 

3.70 

3.20 

3.45 

3.(» 

4.00 

4.00  ' 

3.45 

3.  HO 

3.25 

3.45 

3.(J3 

4.(10 

9.25 

3.45 

3.70 

3.30 

3.45 

3.  HO 

4.00 

9.75 

3.45 

3.*) 

3.25 

3.40 

4.50 

4.00 

fi.OO 

3.45 

3.45 

3.20 

3.:« 

4.rj0 

4.00 

5.00 

3.4<) 

5. 00 

3.20 

3.:« 

4..'50 

4.00 

5.(1) 

3.  .'JO 

4.00 

3.20 

3.;)0  1 

4.riO 

4.00 

5.45 

3.00 

4.25 

3.20 

3.:« 

4.00 

4.00 

7.25 

3.(« 

4.25 

3.20 

3.:jo  , 

4.U) 

4.(n 

8.45  , 

3.00 

4.2r) 

3.25 

3.:«) 

4.00 

4.U) 

fl.OO 

3.(N) 

4.20 

3.25 

3.:jo 

4.(N) 

4.00 

5.45 

2.70 

4.10 

3.25 

3.30 

4.00 

4.00 

5.45  , 

2.70! 

4.(1)  ' 

3.25 

3.:i->  1 

4.«l 

4.00 

5.00  ' 

2.70 

3.70 

3.25 

3.  a") 

4.00 

4.00 

5.00 

2.70 

3.45 

3.50 

3.:ft 

4.00 

4.00 

5.<I0 

3.00 

3.45 

3.00 

3.35 

4.00 

4.00 

4.45 

3.20 

3. 45 

4.20 

3.35 

4.00 

4.00 

4.45 

3.70 

3. 45 

4.(9) 

3.45 

4.00 

4.00 

4.45 

3.70 

3. 45 

3.  HO 

3.45  ' 

4.00 

4.00 

4.45 

3.60  1 

3.45 

3.80 

3.50 

4.  a) 

4.00 

4.45 

3.45 

3. 45 

3.75 

3.50 

4.00 

4.00 

4.00 

3.45' 

3.45 

3.  HO 

3.70 

4.00 

4.00 

4.U) 

3..y. 

3.30 

3.80 

3.70 

4.00 

4.(1) 

3.30  1 

3.J«)   - 

3.70 

4.00 

HONDO   RIVER  AT  ROSWELL,  N.  MEX. 

This  station  was  established  April  25,  1903,  by  W.  M.  Rt^ed.  It  is 
located  at  the  bridge  at  the  interse<*tion  of  Main  and  Vegas  streets, 
Roswell,  N.  Mex.  The  gage  is  a  4  by  4  inch  inclined  timber  set  on 
the  right  bank  150  feet  l)elow  the  bridge.  It  is  read  by  members  of 
the  Geological  Survey  office  force  at  Roswell.  Discharge  measure- 
ments are  made  from  the  highway  bridge.  The  initial  point  for 
soundings  is  a  zero  marked  on  the  east  stringer  at  tlie  north  end  of 
the  bridge.  The  channel  is  nearly  straight  for  50  feet  al)ove  and  450 
feet  below  the  bridge  and  has  a  width  at  ordinary  high  stages  of  40 
feet.  The  current  has  a  moderates  velocity.  Both  banks  are  low  and 
overgrown  with  weeds,  but  are  not  liable  to  overflow.  The  bed  of  the 
stream  is  sandy  loam,  fairly  permanent,  and  free  from  vegetation 
There  is  but  one  channel  at  all  stages.  The  bench  mark  is  the  initial 
point  for  soundings.  Its  elevation  is  S.50  feet  above  the  zero  of  the 
gage. 


362 


STREAM    MEASUREMENTS    IN   1903,  PART   TIT. 


[NO.  ' 


The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  M.  Reed,  district  hydrographer. 

Discharge  measiirementa  of  Hondo  River  at  Roawell,  N.  Mex.,  in  1903, 


Date. 

Hydrographer. 

1 

Jnne  11 

W.  A.  Wilson 

Feet. 
2.50 

Secondr/eet. 
71-3 

June  12 

do 

2.40  1            78.5 

June  14 

...  _do 

8.80 
4.10 
2.20 

245.0 

June  15 

-do 

310.0 

June  20 

..  .-do 

96.0 



Mean  daily  gage  height  ^  in  feet  j  of  Hondo  River  at  Rostvell,  N.  Mex.,for  190S. 


Day. 

June.l 
3.80 

i.ao 

1.40 
2.50 

Day. 

June. 

8 

12 

2.40 
2.70 
4.20 
4.10 

9 

18 

10 

U 

11 

15 

1 

Day. 

June. 

Day. 

Jane. 

Day. 

Jnne. 

1  16 

3.80 
2.90 
2.90 

20 

2.20 
1.90 
1.70 

24 

0.60 

17  . 

21 

25 

(«> 

1  18 

22 

19 

2.40 

23 

1.60 

a  No  water  after  Jnne  25. 
HONDO  RIVER  AT  HONDO  RESERVOIR  SITE,  NEW  MEXICO. 

This  station  was  established  March  9,  1903,  by  W.  A.  Wilson.  It 
is  located  at  the  First  New  Mexico  Reservoir  dam  site,  12  miles  south- 
west of  Roswell,  N.  Mex.  A  footbridge  has  been  constructed  75  feet 
below  the  dam  for  the  purpose  of  making  discharge  measurements. 
Tlie  gage  is  a  4  by  4  inch  inclined  timber  which  is  located  10  feet 
north  of  this  bridge.  The  gage  is  read  twice  each  day  by  Lee  Hall. 
The  initial  point  for  soundings  is  1  foot  south  of  the  north  end  of 
the  west  stringer  of  the  bridge.  The  channel  is  straight  for  2(K) 
feet  above  and  below  the  station.  The  current  is  swift  at  high  wat^r 
and  sluggish  at  low  water.  Both  banks  are  high,  without  trees, 
and  not  liable  to  pverflow.  There  is  but  one  channel  at  all  stages. 
The  bed  is  composed  of  shifting  sand,  and  the  cross  section  changes 
during  each  flood.  Bench  mark  No.  1  is  the  upper  surface  of  the 
crosspiece  which  supports  the  stringer  at  the  north  end  of  the  bridge. 
Its  elevation  is  8.50  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  on  a  ledge  of  rock  which  bears  S.  45°  W.  and  is  650  feet 
distant  from  the  gage.  Its  elevation  is  19.10  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  l)een  made  under 
the  direction  of  W.  M.  Reed,  district  hydrographer. 
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IHMrhiirye  measnireTtientH  of  Hotulo  River  at  Hondo  rettervoir  itite,  \eir  ^fexico, 

in  I90J. 


Date. 


Hydrocrrapher. 


June  10 W.A.Wilson- 
Do do 

June  13 do 

August  21 E.G.Marsh  .. 

December  10 F.S.Dobaon.. 


i*aire 
ei^t. 

Dlflchance. 

Feet. 

Hecimd-feet. 

5.80 

561 

5.30 

561 

4.40 

489 

.95 

11 

I.IO 

12 

IfcYt/t  flaily  gage  height,  in  feet,  of  Hondo  River  at  Hoiulo  renemnr  nte,  Nete 

Mejrico,  for  1903, 


9.. 
lU,. 
11.. 
12-. 
13.. 
14.. 
15.. 
16.. 
17.. 
!«.. 
1».. 

ai.. 
t\.. 
tt.. 

24.. 
85.. 
».. 
27.. 

».. 
S-. 
30.. 
31.. 


Day. 


June.     July.     Ang.      Sept. 


O.HO 
.75 
.00  ' 


I 


2.ao 

2.70  ' 
1.90 
5.30  I 
2.70  ' 
2.80 
5.70 
5.90 
7.50  I 

4.95 

4.15; 

3.H8  i 
3.65  I 
3.52  ] 
3.60  ' 
3.20 
2.85  I 

2.eo 

2.4M  ' 
2.00 
1.83 
1.45 
1.00  ' 


2.70 

1.50 

.80 

.75 

.40 


-I- 


3.  ft) 

1.65 

.70 

.85 

1.55 

1.15 

.80 

.60 

.60 


I 


Oct.      Nov       Dec. 


2.10 

1.55 

1.15 

.80 

.65 

.50 


1.35 
1.05 
.05 
1.20 
1.30 
1.25 


1.10 
.70 
.75 


1.20 
1.20 

i.ar» 

1.20 
1.20 
1.20 
1.20 
1.10 
1.20 
1.20 
1.20 
1.10 
1.10 
1.20 
1.10 
1.20 
1.20 


1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.10 
1.20 
1.10 
1.10 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.10 


1.20 

1.10 

1.10 

1.20 

1.10 

1.00 

1.10 

1.20 

1.20 

1.20 

1.10 

1.20 

1.10 

.90 

.80 

.80 

.70 

.80 

.70 

.70 

.60 

.60 

.60 

.50 

.60 

.60 

.70 

.70 

.70 

.70 

.70 


PECOS  RIVER  AT  SANTA  ROSA,  N.  MEX. 

This  station  was  established  May  5,  1003,  b}^  II.  C.  Iliird.     It  is 
located  at  the  bridge  of  the  C-hicago,  Roek  Island  and  Pacific  Rail- 
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road.  This  is  a  five-span  deck  ji^irder  bridge  supported  on  towers 
having  masonry  footings  at  the  edges  of  the  channel.  It  is  300  feet 
long  and  75  feet  above  low  water.  The  gage  rod  is  a  vertical  2  b^^  4 
inch  timber,  graduated  to  feet  and  tenths  with  tacks.  It  is  l)olted 
to  the  masonry  footing  of  the  east  tower.  Daily  readings  are  made 
by  L.  M.  Shely,  a  bank  clerk.  Discharge  measurements  are  made 
by  wading  when  the  stage  of  the  river  will  permit  and  from  a  cable 
which  will  be  placed  later  on,  the  bridge  being  too  high  and  danger- 
wis  to  make  measurements  from  during  flood.  The  initial  point 
for  soundings  is  the  end  of  the  girder  at  the  east  end  of  the  brid^^e. 
Both  banks  are  high  and  can  not  overflow.  The  bed  of  the  river  is 
sol^i  rock  overlain  by  quicksand  to  a  depth  of  2  or  3  feet.  T1h» 
cross  section  will  be  modified  by  the  erosion  of  this  quicksand  in  time 
of  flood.  The  current  is  never  sluggish  and  l>econies  very  swift  dur- 
ing floods.  The  channel  is  straight  for  one-fourth  mile  above  an<l 
below  the  station.  A  shelf  cut  in  the  east  abutment  at  an  elevation 
of  29.70  feet  above  the  zero  of  the  gage  is  the  only  liench  mark. 

Discharge  nwoMirementa  of  Pecoa  River  at  Santa  Rosa,  N.  Me.r,y  in  liffu. 


Date 


Hydronrrapher. 


May  7 -...i  H.  C.  Hiird 

August  17 Earl  Marsh . 


Gage 
hei^t. 

Feet. 
1.32 

1.78 


Sfcond-fft't. 

139 

64 


Mean  daily  gage  height,  in  feet,  of  Pecos  River  at  Santa  Rosa,  N.  Mex.^for  lOn.i, 


Day. 

May. 

June. 

0.95 
.95 

1 1 

2 

3    ..                     -                               1         -  - 

.95 

4 

i 

.95 
1.25 
1.20 
l.fiO 
1.50 
0.00 
.6.50 
3.00 

\.m 

2.  HO 

t.m 

2.  HO 
6.00 
3. 8(1 
3.50 
2.  HO 
2.  HO 

5 

1.-I5 

6      .. 

'     I.:* 

7 

.  1     i.:^5 

8 

i.w 

9 

1.:*) 

10 

1.25 

n 

1     !.;« 

12 

'      1.30 

13. 

1.35 

14 

1 

1.40 

15 

1  40 

1(5 

1      1.45 

17 

'      1.45 

18 

1.50 

1» 

1      1.45 

ao 

1.40 

July.      Aug. 


2.(iO 
2.00 
l.flO 
1.80 
1.50 
2.20 
2.20 
2.20 
2.20 
1.80 
1.80 

i.eo 

1.90 
1.70 
1.70  ' 
1.00 
1.70  i 
1.70 
1.70  . 
1.70  I 


2.00 
2.00 
2.00 
2.00 
2.00 
1.70 
1.40 
1.40 
1.40 
1.40 
1.50 
2.«) 
2.00 
1.90 
2.00 
2.00 
1.70 
1.90 
2.20 
2.W 


Sept. 

1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


Oct.    ;  Nov.       I>«^. 


l.ffl) 
1.60 
1. 00 
1.00 
l.flO 
l.«0 
1.60 

i.eo 

1.60 
1.60 
1.60 

I.eo 

1.60 

I.eo 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 


I.  ft") 
1.65 
l.ffii 
1.65 
l.(» 
1.65 

i.a) 

1.60 

1.60 

1.60 

1.60 

1.60 

1.60 

1.60  I 

1.40 

1.60 ; 

1.00  ! 
1.70  , 
165  \ 
1.65  \ 


l.fifi 
l.(r» 
l.f5 
l.rJi 

.(w 

.tt'l 
.«:> 

.&5 
.65 
.65 
.65 
.65 
.65 

.♦n 

.65 
.(« 
05 

.a5 


RIO   GRANDK    DRAIN  AG  K    HASIN. 
Mean  daily  gage  height,  in  feet ,  of  Pecos  Rit^er,  etc, — C^ontinned. 


Day. 


21.. 

as.. 

Si.. 
24  . 


31.. 


May. 

June.  1 

i.:« 

t.m 

!.:« 

2.50 

1.35 

2.50 

i.ao 

2.eo 

I.  a) 

2.:*) 

i.» 

2.a)  1 

1.15 

2.80 

1. 10 

2.20 

1.10 

2.00 

.«> 

2.00 

.05 

; 
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Aug.      Sept.      Oct.       Nov.       Dw. 


2.40 

1.70 

1.70  1 

1.00 

1.65 

.65 

2.00 

1.70 

1.70  1 

1.60 

1.65 

.66 

2.00 

1.70 

1.80 

1. 60 

l.a*) 

.66 

2.(M)  ' 

1.70 

1.70 

l.flO 

1.05 

.65 

2.00 

1.70 

1.70  ' 

!.«) 

1.65 

.66 

2.(M) 

1.70 

.   1.70 

i.eo 

1.65 

.65 

2.00 

1.70 

1.70 

1.85 

1.65 

.65 

2.  a) 

1.70 

1.70 

1.66 

1.66 

.(B 

2.00 

1.70 

1.70 

1.65 

l.ffi 

.66 

2.00 

1.70 

1.70 

1.65 

1.65 

.65 

2.00 

1.70   . 



1.65    . 

.65 

RIO   GRANDE   NEAR  LANGTRY,  TEX. 

This  station  was  established  in  April,  1!K)0,  by  the  International 
(Water)  Boundary  Commission.  It  is  located  one-half  mile  soutli  of 
I^ngtry  sUition,  on  the  Southern  Pacific  Railwa}',  and  is  about  440 
miles  below  El  Paso,  Tex.,  at  the  eastern  end  of  the  canyon  section 
of  the  Rio  Grande,  and  a  short  distance  to  the  w^est  of  the  mouth  of 
Pecos  River,  one  of  the  principal  tributaries  of  the  Rio  Grande. 

Discfiarge  meaHurements  of  Rio  Grande  near  I^uigtry,  Te.i\,  in  WO.i. 


Date. 


Hydrographer. 


January  1  _ J.  D.  Dillard 

Jannary  7 do 

Janaary  12 do 

January  17 J. do 

January  23 do 

January  28 do 

February  2 do 

February  6 _ i do 

February  16 do . 

February20 do    

February  25 _ i . . ,  .do 

March  2 do 

March  7 _.. do 

March  12 do 

March  IT _do    . 


March  22. 
March  26. 
March  30. 


.  do 
-do 
-do 


heigbt. 


iX     I  I^i^*^*^'-^^ 


Feet. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
2. 
1. 
1. 
2 

1. 
1. 
1. 
1. 
1. 
1. 


3 
2 

2 
o 

15 

1 

35 

3 

2 

9 

6 

0 

75 

5 

35 

2 

2 
25 


Second-feet. 

783 

714 

720 

719 

680 

658 

839 

795 

1,894 

1,396 

1,090 

1,519 

1,240 

980 

845 

724 

715 

724 
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Discharge  meaaurements  of  Rio  Grande  near  Langtry^  Tex,,  in  1903 — Continned. 


Date. 


April  4 J.  D.Dillard. 

April  9 do 

April  14 do 

April  19 -do 

April  24 ...do  - 

April  29 .do 

May  4 do 

May9 do 

May  12. -- .do 

May  15. do 

May20_. do 

May  25 .do 

May  30 do 

June  2 do 

June  7 do 

June  11 do 

June  14 do 

June  19 -do  # 

June  24 do    

June  30 do 

Julys do 

July  10- _ -do 

July  14 do 

July  17 do    

July  25 - do  

July  81 do 

August  3. do 

August  7 -  .do 

August  11 -do 

August  17 do 

August  22 do 

August  26 -do      

August  30  - do 

Septembers E.  E.  Winter. 

September  7 , do 

September  10 -do    . 

September  14  - do 

September  18 do 

September  22 do 

September  29 , .,,,.,.,,! do , . . 


Hydroj^rapber. 


I  Diacharv:*^. 


Feet. 

Second-f^t. 

1.1 

611 

1.0 

544 

.95 

50:j 

1.4 

HM6 

1.3 

811 

2.6 

2,:i9.1 

1.3 

814 

1.65 

1.16:^ 

2.5 

2.267 

2.1 

1,736 

2.4 

2.W50 

1.95 

l,4K-2 

1.95 

1,5011 

3.7 

4,:i29 

2.7 

2, 59S 

3.9 

4,4><ii 

6.2 

11,611 

2.95 

3, 10« 

2.8 

2.706 

2.7 

2,  5.55 

3.0 

3,14*^ 

4.8 

6,496 

4.2 

5,225 

3.05 

2,978 

2.0 

l,60bi 

2.3 

1,991 

1.6.5 

1,161 

1.6 

1,126 

1.6 

1,12S 

1.8 

1,366 

3.1 

3.090 

2.3 

1,920 

2.5 

2,311 

4.55 

5,75S 

3.6 

2,571 

2.8 

1.817 

2.3 

1.824 

2.8 

2, 294 

2.7 

2,183 

3.45 

3,584 
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DUfcharge  measurements  of  Rio  Orande  near  Langtry,  Tw.,  in  i.WJ— Continued. 


Date. 


Hydrographer. 


Octobers J.  D.  Dillard  . 

October  10 do 

October  15 do 

October  19 do 

October  23 do 


October  27 do 

October  31 do 

November  5 do 

November  9 do 

November  13 do 

November  18 _ .do 

November  22 do 

November  26 do 

November  30 do 

D:  cember  5 do 

December  9 do 

December  13 do 

December  17 -do 

December  21 do 


December  26 
December  31 


_do 
.do. 


Oage 
height. 


heig] 


Feet. 
5.3 
3.0 
2.25 
2.0 
1.9 
1.7 
1.5 
1.4 

1.;^ 

1.3 
1.15 
1.15 
1.1 
1.05 
1.0 
1.0 
1.0 
.95 
.95 
.95 
.9 


Discharge. 

Second-feet. 

8,836 

8,047 

1,946 

1,607 

•    1,500 

1,230 

1,089 

950 

900 

847 

743 

743 

722 

698 

650 

645 

641 

626 

622 


Mean  daily  gage  height,  in  feet,  of  Rio  Orande  near  Langtry,  Tex. ,  for  1903. 


Day. 


5 

« 

• • ...... 

K 

» 

10 

11 

12 

13 

U 

15 

16 

1? 

18 


,  Jan. 
1.30 

i.ao 

1.30 
1.30 
1.90 
1.25 
1.25 
1.20 

i.ao 

1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.25 
1.20 
1.16 


Feb.  M^. '  Apr.  I  May. | June.  July. |  Aug. 


1.10 

1.35 

1.35 

1.30 

1.30 

1.80 

1.30 

1.30 

1.25 

1.20 

1.10 

1.10 

2.  SO 

2.60 

2.46 

2.25  I 

2.05  I 

2.00  I 


2.10 

1.95 

1.90 

1.90 

1.86 

1.75 

1.76 

1.70 

1.86 

l.flO 

1.56 

1.50 

1.45 

1.40 

1.40  I 

1.40 

1.35 

1.80 


1.20  I 

1.20 

1.10 

1.10 

1.00 

1.00  , 

1.00  I 

i.oo' 

1.00 
1.00 
1.00  ; 
1.00 

i.a)  I 

1.00  I 
1.00 
1.00  I 
1.00 
1.20 


1.75 
1.65 
1.35 
1.30 
1.20 
1.46 
1.15 
1.10 
1.80 
2.05 
2.10 
3.00 
2.00 
2.00 
2.05 
2.70 
2.30 
2.1Q 


.1.05 
3.46 
2.20 
2.10 
2.15 
3.00 
2.50 
2.00 
3.25 
2.90 
8.70 
8.96 
6.66 
6.05 
4.30 
3.30 
3.20 
8.00 


2.70 
2.80 
2.70 
2.80 
3.10 
3.50 
3.95 
4.30 
4..')5 
4.80 
4.85 
4.65 
4.35 
4.10 
3.90 
8.30 
3.05 
2.90 


1.80 

1.80  ! 

2.00 

2.75 

2.55 

1.85  I 

1.60 

1.60 

1.80 

1.60 

1.60 

1.55 

2.20 

2.40 

2.05 

1.90  I 

1.80  ; 


Sept. 

3.40 
3.65 
4.65 
4.25 
4.20 
3.80 
3.75 
4.10 
2.70 
2.80 
2.85 
2.70 
2.30 
2.20 
2.30 
2.65 
8,05 


Oct. 

3.55 
4.70 
5.56 
6.95 
.5.10 
6.00 
4.00 
.3.85 
3.30 
2.95 
2.90 
2.70 
2.36 
2.30 
2.25 
2.10 
2.05 
2.00 


Nov.    Dec. 


1.50 
1.46 
1.40 
1.40 
1.40 
1.35 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.25 
1.25 
1.25 
1.25 
1.20 
1.20 


1.05 
1.05 
1.05 
1.06 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
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[NO.  89. 


Mean  (Uiily  gage  height y  in  feet ^  of  Rio  Orande,  etc. — Continned. 


Day. 


Jan.  Feb. 


19 1.15  1.95 

a) 1.15  '  1.90 

21 1  1.15  l.flC) 

23 1.15  l.flO 

23 1.15  1.75 

24 1.15  ,  1.7() 

25 1.10  l.flO 

26 '  I.IO  l.(iO 

27 1.10  2.40 

2S 1.10  2.25 

29 I.IO  

30 1.10  

31 1.10  


Mar. 

Apr. 
1.40 

May. 

1.30 

2.20 

i.;« 

1.20 

2.30 

1.30 

1.20 

2.20 

1.20 

1.30 

2.20 

1.20 

1.20 

2.10 

1.20 

i.:jo 

1.90 

1.20 

1.30 

1.90 

1.20 

1.30 

1.90 

1.15 

l.:«) 

1.90 

1.00 

1.35 

l.flO 

1.05 

2.55 

1.90 

1.20 

2.05 

1.95 

1.20 

1.95 

I   I   '         I 

June. ;  July.  Ang.  Sept.  Oct.    Nov.    Dec* 


3.00 
2.90 
2.90 
2.H5 
2.80 
2.  HO 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 


2.85 

i.a5 

2.70 

2.00 

1.20 

l.(M> 

2.70 

2.10 

2.75 

1.90 

1.10 

l.U) 

2.(» 

2.75 

2.75 

1.90 

1.10 

1    fMI 

2.65 

3.10 

2.5.'i 

1.90 

1.10 

I.IKI 

2.66 

2.90 

2.40 

1.85 

1.10 

.95 

2.20 

2.80 

2.30 

1.80 

1.10 

.95 

1.95 

2.55 

2.K5 

1.75 

1.10 

.95 

i.m 

2.30 

3.80 

1.70 

1.10 

.95 

1.80 

2.30 

3. 15 

1.70 

1.10 

.95 

1.90 

3.96 

3.:« 

1.&5 

1.10 

.95 

2.20 

3.56 

3.40 

1.40 

1.06 

.95 

2.90 

2.50 

4.40 

1.4<I 

l.OB 

.fl6 

2.15 

2.50 

1.45 

.91) 

Estimated  monthly  discharge  of  Rio  Grande  near  Langtry^  Tex.,  for  UKKl. 


Month. 


January  .. 
February. . 
March  .   .. 

April 

May 

June . 

July 

August  ... 
September 
Octol)er  . . . 
November 
December  . 


DisrharKe  in  Hwond-feot. 


The  year 


Total  in 

ximum. 

Minimum. 
660 

McHtn. 

acre-f€H>t. 

780 

711 

43,696 

2,340 

660 

1,277 

70,939 

1,700 

575 

960 

59,  o;i8 

2,320 

530 

738 

48,914 

2,920 

650 

1,507 

92,688 

18,000 

1,510 

3,993 

237,600 

6,600 

1,350 

3,383 

207,987 

4,750 

1,070 

1,983  , 

121,904 

5,860 

1,720 

2,922 

173,871 

10, 790 

960 

3,134 

192, 674 

1,040 

700 

811   ' 

48, 278 

700 

595 

642 

39, 501 

i8,oro 

530 

1,838 

1,332,090 

RIO   (iKANDE   BELOW   PRESIDIO,  TEX. 

This  station  was  established  April  8,  IJKK),  by  the  International 
(Water)  Boundary  Commission.  It  is  0  miles  below  Presidio,  also 
below  tlie  moutli  of  ('onclios  River,  and  about  215  miles  below  El  Paso. 
It  is  at  tlio  western  end  of  tlie  canyon  section  of  the  Rio  Grande. 
The  discharji:e  at  this  station  minus  the  discharge  at  the  station  above 
Presidio,  Tex.,  gives  tlie  discharge  of  the  Conchos,  except  at  rare  iut>er- 
vals  when  some  rain  water  enters  the  Rio  Grande  from  the  north. 
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Discharge  measurementH  of  Rio  Qrande  below  fyesidio,  Te,v.^  in  1!HU, 


Date. 


Hydrograpfaer. 


January  2. Jaa.  P.  Hagne . 

January  5 do 

Jannary  8- ..do 

January  U ' do    

January  15 do . 

Jannary  17. do 

January  20- .  _ do    


Jannary  23. 
January  36. 
Jannary  29. 
February  1 . 
February  4. 
Febmary  7. 
February  9. 


-do 
.do 
.do 
-do 
.do 
.do 
-do 


February  11 ' do 

February  13 .' do 

February  16 ; do 

...do 
...do 


February  18 - 

February  20 

February  23 ' do 

February  25 \ do 

February  27 | do 

...do 
...do 
...do 
...do 
.    do 


Marcli2 

March  4 

March  7 

March  10 

March  13 

March  16. ' do 

March  19.  _ .do 

March  22 _ do 

March  25 '. do 

March  28 do 


March  3 
April  2- 
April  5. 


-do 

-do 

do 


April  8 - do 


April  11 . 

April  14 

April  17 

April  20.... 

IBR  99—04 24 


do 
.do 
.do 
.do 


hd^t.      l««*««T5«. 


Feet 

Second  feet. 

4.9 

375 

4.8 

314 

4.8 

306 

4.7 

298 

4.7 

312 

4.7 

303 

4.7 

302 

4.7 

317 

5.2    . 

513 

5.25 

497 

5.2 

481 

5.0 

438 

7.65 

2,622 

7.55 

2.506 

6.9 

1,398 

6.9 

.1,352 

6.65 

1,057 

6.2 

911 

5.85 

721 

6.9 

1,382 

6.9 

1,381 

6.6 

1,141 

6.2 

903 

5.95 

750 

5.55 

586 

5.4 

532 

5.25 

409 

5.15 

379 

5.3 

475 

5.0 

342 

.     5.3 

471 

5.0 

347 

4.9 

313 

4.6 

225 

4.4 

149 

4.3 

105 

4.3 

109 

5.8 

628 

5.35 

463 

5.3 

457 
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Discharge  nieasurevientis  of  Rio  Grande  below  Presidio,  Tex.,  in  J903 — Continued. 


Date. 


April  23 . 
April  26  - 
April  39 . 
May  2... 


Hydrographer. 


Jas.  P.  Hague. 

do 

do 

do 


May  5 . .  _ _ ' do 

May  7 i do 

May  9 _. j do 

May  11 _ I do 

May  13.. do 

May  16 J do 

May  18 J do 

May  20 | do 

May  22 do 

May  25 .....do 

May  27 i do 

June  2 _ I . .     .do 

June  4  . do 


June  6 do 

June  9 _ do 

June  12 I do 

June  14 ; do 

June  16 ' do 

June  18 ' do 


June  20 
June  22 
June  24 
June  26 


.do 

_do 

do 

.do 


June  28 I do 

June  30 do 

July  2 ' do 

July  4 I do 

July  6- ....j do 

Julys do 

July  10.. ' do 

July  13-. .do 

July  16 ...I do 

July  19 do 

July  22., I do 

July  25 1 do 

July  28-. ..i do 

July  30 ! do 


SSTt.      ^^^^ 


heig] 


Feet. 

Seco9ui-/ert. 

5.3 

4.V» 

6.5 

d53 

5.1 

366 

5.0 

3:^ 

6.8 

1,191 

6.9 

1,299 

6.9 

l,3.->9 

7.0 

1,554 

7.0 

L.-jTO 

7.15 

1 ,  637 

7.2 

1,643 

6.95 

1,372 

6.8 

1,196 

6.9 

1,307 

6.9 

1,3<K) 

6.9 

1,34:^ 

7.0 

1,436 

7.05 

1,606 

7.65 

2,613 

9.4 

5,613 

7.9 

2,662 

7.8 

2,534 

7.8 

2,565 

7.7 

2,487 

7.7 

2.364 

7.7 

2.472 

7.7 

2,081 

7.9 

2,627 

7.9 

2,423 

8.2 

3,062 

•    9.2 

5,264 

9.5 

6,816 

9.8 

7,204 

9.5 

6,340 

8.5 

3,669 

7.4 

1,872 

7.1 

1,673 

6.3 

934 

6.45 

1,0  V) 

6.2 

847 

6.0 

722 
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Diiteharge  men  urenwuts  of  Rio  Grawie  Ih*Iow  Prenidio^  7Vj*.,  in  V.hU — (Continued. 


Date. 


Hydrofn*»pber. 


August  7- E.E.  Winter. 

Angnst  10.   do 

Angnst  13 do    

Angnst  16 ' do 

Aagnst  1© --- do 

Angnst  22. do 

Angost  25.  -  - do 

Angnst  28 do 

Angnst  30 ' do 


KSeptember2 J.P.Hague. 

September  4 do 

September  7 -do 

September  9 do 

September  11.  _ do 

September  14 do 

September  16 -do 

September  18 -do 

September  21.     do 

September  23 ' do 

September  25 ' do 

September  27. do 

September  30 do 

October  2 ! do 

I 
Octobers do 

- -do 

...do 

...do 

...do 


Octobers 

October  11 

October  13 

October  17 

October  20 do 

October  23 do 

October  26 do 

October29 do 

October  31 do 

November  4 do 

November  6 do 

November  9 do 

November  12 do 

November  14 do 

November  17 do 

November  20 . . . . do 

November  23 do 


h^JSTt. 

Dischaive. 

Fret. 

Second-feet 

6.5 

972 

7.1 

1,331 

6.2 

773 

6.9 

1,196 

8.55 

3,937 

7.5 

3,182 

7.2 

1,385 

8.45 

3,925 

8.0 

2,624 

8.2 

2.992 

8.0 

»       2,245 

7.7 

1,957 

7.7 

1,981 

7.8 

2,013 

8.3 

3,189 

8.0 

2,374 

7.7 

2,210 

7.8 

2,280 

8.7 

4,043 

8.8 

4,237 

8.75 

3,983 

9.2 

5,138 

9.45 

5,953 

9.1 

5,093 

7.9 

2,058 

7.8 

1,175 

7.5 

1,893 

6.7 

1,039 

6.6 

991 

6.0 

683 

5.8 

623 

'          5.65 

585 

5.5 

503 

5.5 

502 

5.4 

462 

5.4 

437 

5.3 

397 

5.2 

385 

5.2 

373 

5.0 

335 

5.0 

329 
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Discharge  measurenieiita  of  Rio  Qrande  beloto  Presidio,  Tex.,  in  UH)3 — Continned.. 


Date. 

Hydrographer. 

Gaare 
height. 

rHacharge. 

XovftTnhftr  2fi                  .          

J.  P.  Ha^cue 

Feet. 
5.0 

Sec€md-feet. 

November  39 

do  

5.0     !               317 

December  3. 

do  - 

4.9                   29:) 

December  5 

do  -- 

4.8     !              27H 

December  8  

do 

4.8                  271 

December  13 

.do 

4.8     :              271 

December  16  . .  _  

December  19                  .   , 

::::do ..::: ::;::; 

4.8                  259 

.do            

4.8     I               244 

IVM»<fiTnhfir  22               _ 

.do - 

4.75 
4.6 
4.6 
4.6 

237 

December  26    

..    ..do   

209 

December  28 

do 

201 

December  31 

do 

216 

Mean  daily  gage  height^  in  feet,  of  Rio  Grande  below  Presidio,  Tej\^  for  l9iKL 


Day. 

An. 

4^90 
4.90 

Feb. 

5.20 
5.00 

Mar. 

Apr. 

May. 

6.00 

June. 

July. 

8.06 
8.35 

Aug. 

Sept. 

Oct. 

1 

1 

646 
6.25 

4.75 

7.10 
7.06 

.5.95 
6.86 

9.25 
8.80 

10.45 

2 

4.66     6.05 

9.55 

3 

4.90 

5.00 

6.16     4.50     4.75 

6.90 

8.60 

5.76 

8.05 

9.45 

4 

4.80 

4.96 

6.95  1  4.45     6.50 

6.95 

9.06 

6.75 

8.00 

9.26  j 

5 

4.80 

4.90 

6.85     4.40     6.76 

8.20 

9.36 

6.46 

8.10  '  9.15  1 

6 

4.80 

4.90 

5.75)4.40     7.05 

8.50 

9.45 

6.15 

8.10     8.80 

7 

4.80 
4.80 

6.65 
7.60 

5.66  1  4.40  !  6.90 

7.36 
7.00 

9.70 
9.75 

6.80 
5.00 

7.75     8.40 

8 

6.50  ,  4.30 

6.90 

7.50  :  7.95 

9 

4.80 

7.56 

5.46     4.30 

6.85 

7.60 

9.80 

6.60 

7.80 

7.90 

10 

4.70 

7.30 

5.40 

4.30 

7.15 

7.70 

9.65 

7.10 

7.40 

7.75 

11 

4.70 

6.95 

6.30 

4.30 

7.10 

7.76 

9.45 

6.70 

7.76 

7.80 

12 

4.70 

6.90 

5.25 

6.20 

7.00 

9.46 

9.20 

6.30 

7.66 

7.06 

13 

4.70 

6.90 

5.20 

6.25 

7.00 

8.40 

8,70 

6.80 

7.05 

7.40 

U 

4.70 

6.90 

5.20 

5.95 

6.96 

7.96 

8.35 

6.66 

7.60 

7.20 

16 

4.70 

6.70 

6.30 

5.60  1  6.96 

7.90 

7.96 

6.60 

8.10 

6.86  ' 

16 

4.70 

6.65 

5.15 

5.35  '  7.15 

7.80 

7.65 

6.90 

7.90 

6.95! 

17 

4.70 

6.35 

5.10 

5.35  '  7.16 

7.80 

7.60 

7.20 

7.85 

6.80 

18 

4.70 

6.36 

6.06 

5.30  1  7.30 

7.86 

7.20 

8.66 

7.70 

6.70 

19 

4.70 

6.05 

5.15 

5.55  j  7.06 

7.70 

7.06 

8.40 

7.56 

6.60  1 

30 

4.70 

5.86 

5.15 

5.35  .  6.95 

7.70 

7.20 

8.30 

7.65 

6.60  ' 

31 

4.70 
4.70 
4.70 

6.80 

5.10 

.5.50  '  6.90 

7.70    6.80 

7.75 
7.80 
7.30 

7.85 
11.35 
8.70 

6.35 

22 

7.10     5.  (JO 
6.W)  '  4.1»5 

5.40 
5.20 

6.86 
6.85 

7.76 
7.70 

6.40 
6.30 

6.35 

Z^ 

6.05 

24 

4.70 
5  00 

6.90     5.15     5.«) 

6.90 

7.75 
7.75 
7.75 

6.35 
6.45 
6.65 

6.86 
7.00 
8.45 

8.45 
8.80 
8.70 

6.00 

35 

6.90     5.30 
6. 75     5. 15 

4  90 

5  90 

3rt 

5.31) 

6.90     6.90 

.5.80 

37 

5.40 

6. 70     5. 10 

6.60     6. 95 

7.80 

6.30 

7.60 

8.75 

5.70  , 

3H 

5  30 

6.60     5.00 
!  5.00 

5.30     6.93 
5.10  '  7.01) 

7.86 
7.90 

6.16 
6.10 

8.05 
8.16 

8.95 
10.36 

6  70 

29 

5.35 

5.65 

:«> 

5.25 

4.90     .5.00  j  7.(X) 

7.90 

6.05 

8.40 

9.40 

6.60 

31 

5.30 

'  4.90    !  7.00 

6.00 

10.25 



5.50 

i 

I, 


Deo. 


5.50 

4.90 

5.50 

4.90 

5.50 

4.90 

5.60 

4.90 

5.40 

4.80 

5.40 

4.80 

5.40 

4.80 

5.40 

4.W 

5.40 

i.m 

5.35 

4.K) 

5.30 

4.M» 

6.30 

4.80 

5.25 

4.80 

5.20 

4.80 

5.20 

4.80 

5.30 

4.8U 

5.20 

4.80 

6.15 

4.80 

5.10 

4.80 

5.05 

4.711 

5.00 

4.70 

5.00 

4.70 

.5.  a) 

4.70 

5.00 

4.70 

15.00 

4.70 

.5.00 

4.60 

6.00 

4.60 

5.00 

4.(» 

6.00 

4.  Ml 

5.00 

4.60 

4.80 
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Estimated  monthly  diHcharge  of  Rio  Grande  below  l^esndio,  Te.v, ,  fin*  IWU, 

Discharge  In  second-feet. 
Maximnm.    Mlnlmnm.        Mean. 


Month. 


January  ._ 
Febmary  . 

March 

April 

May 

June 

July 

Angndt 

September 
October... 
November. 
December . 


The  year. 


580 
2.560 
1,050 
1,270 
1,720 
5,700 
7,200 
8,100 
8,960 
8,360 
5:0 
205 

8,960 


Total  in 
acre-feet. 


295 

400 

315 

105 

270  1 
,340 

720  ' 

530 
,340  j 

500  ' 

320 


200 

105 


357 

1,153 

489 

4a5 

1,305 

2,530 

8,134 

2,048 

3,203 

2,028 

391 

251 


1,441 


21,967 

64.026 

30,069 

24,109 

80,251 

150,526 

192,714 

125,911 

190.572 

124,721 

23,236 

15,461 

1,043,563 


RIO   GRANDE  ABOVE  PRESIDIO,  TEX. 

This  station  was  established  April  4,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  7  miles  above  Presidio  and 
above  the  mouth  of  Conehos  River,  one  of  the  principal  tributaries  of 
the  Rio  Grande,  and  is  about  200  miles  below  El  Paso.  Its  location 
is  far  enough  above  the  mouth  of  Conehos  River  to  be  free  from  the 
effects  of  backwater  from  that  stream. 

Discharge  measurements  of  Rio  Orande  above  Presidio,  7V.r. ,  in  190S. 


Date. 


HydrofO^pher. 


March  30 - Jas.  P.  Hagne 

March23 .do      

March26. , do    

March  29_ _ I do    

March  31 ! . . .     do 

Aprils ..! do 

April6-- do 

April  13..._ do 

April  16 do 

Aprill9 do 

April  22 do  - --. 

April  25 do 


Gaae 
height. 

DiHcharsre. 

Feet. 

Second-feet. 

1.5 

74 

1.3 

52 

1.^. 

134 

1.7 

105 

1.5 

93 

1.0 

23 

.9 

16 

4.0 

711 

2.a5 

347 

3.4 

442 

2.9 

363 

2. 15 

179 
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STREAM   MEASUREMENTS   IN   19a3,  PART   HI. 


[NO.  90. 


Diftcltarge  mefufurements  of  Rio  Orande  above  Presidio^  7V«r.,  in  190S — Cont'd. 


Date. 


April  28. 
April  30. 
May  3... 
May  6... 
May8..- 
MaylO-. 
May  12.. 
May  14-. 
May  17.. 
May  19.. 
May  21.. 
May  23.. 
May  26-. 
May  28.. 
Jtme  3  . . 
June  5  . . 
June  8  - . 
June  10  . 
Jnne 13  . 
Jnne 15  . 
June  17  . 
Jnne 19  . 
Jnne  21  . 
Jnne  23  . 
June  25  . 
Jnne  27  . 
Jnne  29  . 
Jnly  1... 
Jnly3.-. 
Jnly  5... 
July  7... 
July  9... 
July  11. _ 
July  14.- 
Jnly  17.. 
July  20-. 
July23_- 
Jnly26.. 
July  29.. 
July  31.. 


Hydrograpber. 


h?fflS.       Dtecbanfe. 


Jaa.  P.  Hague 
do 


.do 

do 

.do 

-do 

-do 

-do 

-do 

-do 

..do 

..do 

..do 

-do 

..do 

-do 

-do 

-do 

-do 

do 

-do 

-do 

..do 

..do 

..do 

..do 

-do 

..do 

..do 

..do 

-do 

.do 

.do 

.do 

..do 

.do 

..do 

.-do 

-do 

..do 


F^t. 

Secand-/e€'t. 

2.85 

330 

2.1 

173 

3.65 

699 

4.9 

1,218 

4.95 

1.280 

6.7 

2,126 

5.0 

1.274 

5.0 

l.SOO 

5.0 

1,268 

5.0 

1,199 

5.0 

1,203 

5.0 

1,228 

5.15 

1,337 

5.25 

1,399 

4.8 

1,090 

6.0 

1,740 

5.6 

1,551 

5.6 

1.560 

6.2 

1,681 

5.6 

1,574 

5.95 

1,615 

6.0 

1,661 

6.0 

1,614 

6.5 

1,784 

6.7 

1,917 

6.7 

1,958 

7.5 

2.621 

7.5 

2,518 

7.8 

4,555 

7.8 

4,544 

7.9 

5,034 

8.0 

5,201 

7.7 

3,227 

7.5 

2,541 

5.2 

1,190 

5.3 

1,2:^ 

4.4 

816 

3.5 

479 

3.4 

4a5 

3.5 

475 
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IHscharge  meagureftients  of  Rio  Grande  ahotv  /¥p«iV?io,  7V.r.,  in  liHKi — Cont'd. 


Date. 


HydrogTikpher. 


Augusts E.E.  Winter 

August  11 _ I do 

Aognst  15 do 

August  18-. I do 

August  21 do 

August  24 1 do 

August27 ' do 

Septemberl  J.P.Hi^gue  . 

September  3 ; do 

September  5 .  _ do 

Septonber  8 do 


September  10 do 

September  12 i do 

September  15 do 

September  17 do 

September  19 ' do 

September  22 do 

September  28 do 

October  1 do 

October  4 do 


fael^t. 

DiachArge. 

Feet, 

Second-feet. 

3.8 

443 

3.3 

403 

2.7 

163 

2.6 

157 

2.5 

141 

2.0 

48 

2.6 

162 

2.3 

79 

2.0 

48 

1.75 

16 

1.7 

15 

1.9 

27 

1.6 

8 

1.8 

22 

1.6 

12 

1.6 

10 

2.0 

32 

2.0 

38 

2.1 

49 

1.7 

14 

Mean  daily  gage  height,  in  feet ,  of  Rio  Orande  above  Presidio,  Tex.,  for  190:}, 


Day. 


Mar.  Apr. 

_l 


1 

1.35 
1.16 
1.00 
.90 
.90 
.85 
.75 

2 

3 

4 

5. 

6... 

«     • 

.50 

9 .... 

HI 

U 

12 .      . 

3.40 

13 

4.15 

U 

a.  00 

15 

3.15 

16 _.             

2.86 

17.. 

3  10 

W... 

1.10 
1.90 

3  10 

19 

3.25 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.95    5.45 

7.50 

3.40 

2.25 

2.15 

2.05     5.00 

7.60 

3.20 

2.30 

2.00 

2.96     4.85 

7.80 

3.10 

2.00 

2.00 

4.26  '  4.m 

7.75 

4.00 

1.85 

1.65 

4.80  1  6.00 

7.80 

4.25 

1.75 

.70 

5.30  :  5.96     7.90 

3.  a) 

1.70 

4.90  1  5.30     7.90 

4.15 

1.60    

5.00  1  5.35     8.00 

3.30 

1.75   - 

5.05  1  6.15  '  8.00 

3.30 

1.75    

6.05 

5.66  ,  7.96 

3.70 

1.90   

5.30 

«.5J0 

7.75 

3.50 

2.06    

5.00 

7.15 

7.70 

3.05 

l.flt)   

5.05 

6.80 

7.66 

2.96 

2.85  1. 

5.00 

5.45 

7.40 

2.80 

2.36    

5.05 

5.70 

6.96 

2.70 

1.90    

5.20 

5.85 

6.35 

2.65 

1.75   

5.20 

5.95     5.40 

3.66 

1.60  ] 

5.00 

6.00     5.20 

2.60 

1.60  ' 

5.00 

6.05 

5.45 

2.50 

1.55 
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STREAM   MEA8TTREMKNT8    IN    1903,   PART   III. 


[NO.  ! 


Mean  daily  gage  Jieight,  in  feet ,  of  Rio  Orande,  etc. — Continned. 


Day. 

Mar. 

Apr. 

May. 

June. 
6.00 

July. 

1 
Aug.  8©pt.;Ocrt. 

1 

20         ..      

1.50 
1.40 
1.40 
1.30 
2.30 
2.20 
1.90 
1.85 
1.70 
1.70 
LOO 
1.60 

3.30 
3.20 
2.85 
2.35 
2.30 
2.20 
6.00 
4.16 
2.86 
2.35 
2.00 

6.00 
6.00 
5.00 
5.00 
6.00 
6.05 
5.15 
6.16 
5.25 
5.30 
5.40 
5.40 

5.70 

2.40 
2.50 
2.20 

<»! 

21  

6.05 
6.16 

6.eo 

6.70 
6.70 
6.70 
6.70 
7.16 
7.50 
7.60 

4.60 
4.40 
4.40 
4.40 
4.40 
3.45 
3.00 
3.45 
3.45 
3.65 
3.50 

1 

22 

2.20 

23 

2.06  2.10 

24 

2.00 
2.00 
2.00 
2.50 

3.25 
2.50 
2.50 
2.25 

26            

26     - 

27 

28 

2.16  2.00 

29      .         

2.00 
1.90 
1.20 

2.75 
8.75 

30 

31 

NoTR.— There  was  no  flow  on  dates  where  blanks  occur. 
Estimated  monthly  discharge  of  Rio  Orande  above  Presidio,  Ter.,  for  1903. 


Month. 


January. . . 
February  _ 

March 

April     

May 

June 

July 

August  ... 
September 
October  . . . 
November. 
December  . 


Discharge  in  second-feet. 


Maximum.    Minimum,  i      Mean.      I 


The  year  . 


0 

0 

230 

1,060 

1,840 

2,620 

6,600 

755 

560 

60 

0 

0 


_i     Total  in 
aore-feet. 


0 


0 

0 ! 

^1 

140 

1,120  ' 

350  ' 

20  I 

0 

0 

0 

0 


0 

0 

49 

280 

1,217 

1,734 

2,709 

262 

79 

5 

0 

0 


0 
0 

3,a3r) 

16,631 

74,836 

103,180 

166,542 

16,096 

4,721 

317 

0 

0 

3a5,a58 


RIO   (iRANDE   NEAR   FORT  HANCOCK,  TEX. 

This  station  was  establislied  by  tlie  International  (Water)  Boundary 
(/ommission  March  27,  1900.  It  is  1^  miles  southeast  of  Fort  llan- 
eock,  on  the  Soutliern  Pacific  Railway,  in  P]l  Paso  Valley,  and  is 
about  55  miles  below  El  Paso.  It  was  washed  out  by  the  shifting  of 
the  river  channel  and  abandoned  July  1,  1903.  The  following  me^as- 
urements  were  t^ken  by  E.  E.  Winter  during  the  first  six  months  of 
1003. 
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Discharge  measurement h  of  Rio  Grande  near  Fort  Hancocky  TVj.,  in  190,1. 


Dato. 


March  14. 
March  23. 
March  26- 
March30. 
April  2.._ 
April  9.  - . 
April  13.. 
April  16.- 
April  18  . 
April  21  . 
April  25.. 
April  28.. 
April  30.. 
May2  ... 

May  5 

May  8..., 
3lay  11... 
May  16- . . 
May  19... 
May  21... 
May  23... 
May  26.  . 
May  29... 

Jane  2 

Jnne  5  . .  . 
June  8  _ . . 
Jone  11  -. 
June  13  . . 
Jnne  16  . . 
Jnne  18  . . 
June  20  . . 
Jnne  23  . . 
Jnne  25  . . 
Jnne  27  - . 
Jnne  30  .  _ 


Hydroirnipher. 


E.  E.  Winter 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  .  

...  -do 

do 

do 

do 

do 

do 

do 

do 

do 

do  _ 

do 

...  do 

do 

do 

do 

.  ...do 

do 

do 

do 


h^ulft  |l>*«b.rge. 


5.3 

4.6 
4.2 
8.2 
2.2 
7.75 
5.6 
6.3 
6.3 
5.2 
5.45 
5.4 
6.35 
7.8 
8.0 
8.0 
8.05 
7.9 
7.9 
8.2 
8.3 
8.65 
8.8 
7.6 
7.6 
7.9 
8.25 
8.6 
9.4 
9.7 
10. 1 
12.5 
18.1 
13.2 
12.7 


Second-feet. 

362 

174 

170 

68 

2 

1,094 

899 

768 

789 

292 

409 

360 

680 

1,363 

1,720 

1,687 

1,788 

1,967 

1,985 

2,372 

2,699 

2,985 

3,510 

1,646 

1.669 

1,856 

2,430 

4,088 

4,479 

5,185 

6,092 

10,285 

11,188 

11,147 

11,849 
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[NO. 


Mean  daily  gage  height,  in  feet,  of  Rio  Grande  near  Fort  Hancock,  Tex,,  for  19it.t, 


Day. 


1 
t 
8 
4 

5 
6 
7 
8 
9 
lU 
11 
12 
13 
14 
15 
16. 


Mar. 

Apr. 

(«) 

2.50 

(«) 

(") 

(«) 

{«) 

(«) 

(") 

(«) 

2.75 

(«) 

8.25 

(°) 

8.85 

(«) 

7.00 

(«) 

7.70 

(«) 

6.75 

(«) 

6.55 

(") 

6.15 

6.60 

5.70 

6.40 

5.85 

4.50 

6.10 

4.80 

6.40 

May. 

June. 

1 
7.80 

7.70 

7.86 

7.60 

7.90 

7.50 

7.95 

7.60 

8.00 

7.60 

7.90 

7.76 

8.06 

7.96 

8.00 

8.00 

8.10 

8.06  1 

8.05 

8.15 

8.10 

8.20  1 

8.00 

8.25 

7.90 

8.45  1 

7.90 

9.00 

7.90 

9.25 

7.90 

9.45  1 

Day. 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
81 


Mar.  '  Apr.  ,  May.     Jane. 


4.10 
4.00 
4.70 
5.10 
6.00 
4.75 
4.55 
4.40 
4.45 
4.10 
3.75 
3.55 
3.85 
3.10 
2.86 


6.30 
6.40 
5.75 
5.55 
5.30 
5.20 
5.30 
5.45 
5.50 
6.15 
4.75 
5.40 
6.26 
6.50 


7.90 
7.90 
8.06 
8.10 
8.20 
8.30 
8.30 
8.40 
8.65 
8.70 
8.80 
8.90 
8.76 
8.50 
7.70 


I 


9.K> 
9.  TO 
9.8S 
10.10 
10.25 
10.85 
12.40 
12. 8& 

iai5 

13.80 
13.20 
18.06 
12.86 
12.65 


a  No  flow. 
Estimated  monthly  discharge  of  Rio  Orande  near  Fort  Hancock,  Tex,,  in  190S, 


Month. 


L 


'  Maximum. 


I 


January 0 

February 0 

March 840 

April 1,080 

May 3, 760 

June 11,770 


•ge  in  second-feet. 

Minimum. 

Mean. 

0 

0 

0 

0 

0 

133 

0 

436 

1,180 

2,182 

1,500 

5,459 

ToUl  in 
acre-feet. 


0 
0 

8, 152 

25,964 

134, 142 

324,833 


RIO   (iRANDE   NEAR  EL   PASO,  TEX. 

This  station  was  located  at  the  pumping  house  of  the  smelter  com- 
pany, 3  miles  north  of  El  Paso,  Tex.  The  bed  of  the  stream  here  is 
composed  of  mud,  constantly  shifting  and  changing.  May  1,  1897, 
the  station  was  placed  under  the  charge  of  W.  W.  Follett,  consultiug 
engineer,  International  (Water)  Boundary  Commission,  and  by  him 
removed  1  mile  farther  up  the  river,  to  Courchesne's  limekiln.  The 
river  heights  were  measured  at  the  masonry  pump  foundation  pier, 
150  feet  above  the  kiln.  The  top  of  tlie  downstream  chisel  draft  on 
this  pier  was  assumed  to  be  at  a  gage  height  of  15  feet,  and  the  dis- 
tance of  the  surface  of  tlie  water  below  it  was  measured  with  a  care- 
fully graduated  rod.  This  pier  was  torn  down  in  October,  1 902,  and  an 
inclined  wooden  gage  established  some  60  feet  upstream.     This  is  a  2 
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by  4-inch  timber  l)oU4*<l  to  H-inch  8te<»l  bars  set  with  cement  in  holes 
drilled  in  solid  rock.  The  graduations  a«*  notches  cut  in  the  scant- 
ling. The  tench  mark  is  a  ^-inch  iron  bolt  set  in  solid  rock  at  the 
head  of  the  gage.  Its  elevation  is  13  feet  alK>ve  the  zero  of  the  gage. 
The  left  bank  of  the  river  is  formed  by  the  loose  rock  fill  of  the 
Atcheson,  Topeka  and  Santa  Fe  Railroad  embankment,  and  will  not 
overflow.  The  right  bank,  however,  is  not  so  good,  being  made 
ground  and  subject  to  overflow.  The  bottom  of  the  river  here  has 
also  proved  unstable,  scouring  on  a  rise  and  filling  on  a  falling  river. 
It  is  probably  the  best  site  for  a  station  in  the  vicinity  of  El  Paso, 
however,  as  the  entire  river  bed  is  constantly  shifting  for  many  miles 
above  and  below.  On  account  of  this  shifting  character  of  the 
stream,  the  only  accurate  method  of  estimating  the  daily  discharges 
is  by  taking  a  large  number  of  measurements. 


Discharge  meagurements  of  Rio  Grande  near  El  Paso,  TVjt.,  in  190S, 


Date. 


JantiaryB 

January  8 

January  16 

Jannary  19 

January  87 

February  9 

February  23... 
February  25 . . . 
February  27 . . . 

March  3 

March  5 

March  7 

March  9 

March  11 

March  13 

March  17 

March  19 

March  21 

March  24 

March  27 

March  29 

March  31 

Aprils 

April  6 


Hydrograpber. 


I     heifffTt. 


I.  H.  Huggett 
do 


do 

do 

do 

do 

E.  E.  Winter. 

do 

do 

do 

do 

do 

do 

do 

...    do 

do 

do 

:.-    do 

...  do 

do 

do 

do 

do 

do 


5.0 

4.6 

5.2 

5.0 

5.25 

5.0 

5.7 

5.4 

5.2 

5.3 

5.9 

5.8 

5.4 

8.7 

7.6 

6.9 

7.8 

7.3 

7.0 

6.2 

5.8 

5.5 

6.4 

7.8 


Dischai^e. 


Secondn/eet. 

26 

3 

83 

24 

39 

25 

106 

69 

26 

46 

139 

110 

57 

1,363 

651 

423 

747 

554 

375 

203 

156 

110 

267 

786 
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JHseliarge  meaxurenieiitH  of  Rio  Grande  near  El  Paso,  Tex.,  in  /.W,?— Con  tinned. 


Date. 


April  8 

April  10 

April  12 

April  15 

April  17 

April  20 

April  22 

April  24 

April  27 

April  29 _._ 

Mayl 

May  4 

May7...  

May9 

May  12.... 

May  13 _ 

May  15 

May  18 _ 

May  20 

May  22  

May  25 

May  27 

May  30 

June  1 

June  4 

June  6 

June  9 

June  12 

June  15 _ 

June  17 

June  19 

June  22 

June  24 j do 

June  26 I do 

June  29 do 


Hydrofrrapher. 


Gai 


E.  E.  Winter  - 

do 

do _. 

do 

do 

do 

do    

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

.....do 

.....do 

.....do 

....do 

..   ..do 

...  -do 


July  2.. 
July  5.. 
July  7.. 
July  10. 
July  12. 
July  14. 


.do  - 
.do». 
.do  - 
-do. 
.do  . 
.do  - 


Diacbarge. 


Feet. 

Secand'/eet. 

9.8 

2,092 

8.45 

889 

7.8 

817 

8.4 

897 

8.3 

884 

7.45 

388 

7.9 

608 

7.95 

661 

7.8 

561 

8.95 

1,438 

9.a5 

1,928 

10.0 

2,275 

10.2 

2.347 

10.2 

2,422 

10.45 

2,563 

10.75 

2,989 

10.9 

8,290 

12.0 

5,064 

12.4 

5.443 

11.9 

4.872 

11.7 

4,254 

10.5 

2,943 

9.1 

2,273 

9.1 

2,416 

9.0 

1,698 

9.4 

2,544 

10.4 

3,467 

11.75 

5,503 

13.3 

10.343 

13.5 

12, 157 

14.05 

16.387 

13.7 

17.408 

13.65 

17,668 

13.2 

16,384 

12.75 

12,530 

11.4 

9,831 

10.3 

6,873 

9.2 

8.238 

8.1 

2,533 

7.4 

1,794 

6.9 

'          1,252 

HOTT.l  BIO   GRANDE    DRAINAGE    BASIN.  381 

Discharge  measuremenU  of  Rio  Orande  near  El  Puno^  Tex,,  in  1903, — Ckmtinaed. 


Date. 


July  16 

July  18 

jTily20 

July  22 

July  24... 

July  27.. 

July  29 

July  31 

August  3 

August  6 — 

Augusts. 

Augost  11 

August  14 

September  29 

Octobers 

Octobers 

October  10 do 

October  14 ' do 

October  16 ! do 

October  19 do 

Deoember  12 


Hydroirrapher. 


height 


E.  E.  Winter <t. 

-.--do 

-...do 

....do 

..  .do  

do 

do 

do 

do 

T.  M.  Courcbesne 

do 

do 

do 

do 

E.  E.  Winter 

do 


December  16  . 
December  19  . 
December  21  . 
December  29 
December  31 


T.  M.  Courcbesne 
-.-.do 


.do 
.do 
-do 
-do 


Fret. 
6.4 
6.8 
6.0 
6.a5 
6.45 
5.8 
5.4 
5.1 
4.6 
4.7 
4.4 
4.4 
3.8 
4.4 
4.7 
4.6 
3.6 
3.4 
3.4 
3.4 
3.9 
4.0 
4.05 
4.1 
4.1 
4.1 


Discharge. 

8econd-/ett 
942 
1.097 
561 
497 
1,107 
472 
401 
239 
156 
216 
120 
128 
30 
118 
217 
202 
13 
16 
13 
12 
47 
48 
61 
77 
67 
73 


Mean  daily  gage  height,  in  feet,  of  Rio  Grande  near  El  Paso,  Tex,,  for  1903. 
!  Jan.   Feb. 


Day. 


4  70 

2 

4  70 

3 

4.70 

A 

4  70 

5                      

4.70 

6 

5.00 

7 

4.H5 

8 

4  70 

9      

4.70 

10 

(a) 

11 

(a) 

It 

(«) 

(«) 

(«) 
(«) 

4.75 
4.90 
4.80 
4.86 
4.90 
4.95 
5.00 
4.70 
(«) 


Mar. 


5.30 
6.35 
5.90 
6.10 
5.90 
5.95 
5.85 
5.65 
5.60 
5.80 
8.70 


Apr. 

May. 

Jane. 

July. 

6.10 

9.90 

9.15  1  11.95 

6.30 

10.00 

9.10  1  11.50 

6.30 

10.00 

9.06     11.10 

6.65 

10.10 

9.00     10.65 

6.60 

10.00 

9.10 

10.20 

8.10 

10.06 

9.45 

9.70 

9.60 

10.20 

9.70 

9.30 

9.60 

10.20 

10.00       8.90 

9.10 

10.25 

10.60      8.40 

8.60 

10.30 

10.85 

8.10 

8.10 

10.30 

11.30 

7.70 

8.00 

10.50 

11.80 

7.85 

Ang. 

Sept. 
3.50 

Oct. 

Nov. 

Dec. 

4.85 

4.50 

3.40 

3.40 

4.65 

3.50 

4.70 

3.40 

3.40 

4.60 

8.50 

4.60 

3.40 

3.40 

4.  GO 

3.50 

4.25 

3.40 

8.40 

5.10 

3.50 

3.95 

3.40 

3.40 

4.65 

3.50 

3.80 

3.40 

3.40 

4.50 

3.50 

3.80 

3.40 

3.40 

4.40 

3.50 

3.70 

3.40 

3.40 

4.25 

3.50 

3.70 

3.40 

3.50 

4.20 

8.50 

3.60 

3.40 

3.70 

4.. "50 

3.50 

3.50 

3.40 

8.80 

4.30 

8.60 

3.50 

3.40 

8.90 

a  No  flow. 
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Mean  daily  gage  height,  in  feet,  of  Rio  Grande,  etc, — Continued. 


Day.  • 

Jan. 

Feb. 

Mar. 

7.60 
7.25 
6.80 

Apr. 

May. 

June. 

July.    Ang.  Sept.' Oct. 

Nov. 

I>ec, 

13 

(«) 
4.60 

(«) 
(«) 
(a)   , 

8.10 
8.35 
8.40 

10.75 
10.85 
11.00 

12.26 
12.86 
13.30 

7.15     4.05 

3.60 
3.60 
3.60 

a  40 
a  40 
a4o 

a  40 
a  40 
a  40 

8.90 

14 

6.90 
7.10 

3.75 
3.60 

3.95 

15 

4.00 

16 

5.10 

(") 

6.80 

8.86 

11.25  ,  13.36 

6.45 

3.60 

3.50 

a  40 

a  40 

4.00 

1T...V 

5.20 

(«) 

7.15 

8.36     11.75 

13.66 

6.45 

8,60 

3.50     3.40 

a40 

4.W» 

18 

5.15 

(«) 

7.90 

8.10 

12.00 

14.00 

6.80    3.60 

8.50  ,  a 40     a40 

4.  Ill 

19 - 

5.00 

5.00 

7.80 

7.65 

12.15 

14.00 

6.40 

3.60 

8.60  1  3.40     3.40 

4.U) 

20. 

5.10 

5.00 

7.55 

7.55 

12.30 

13.85 

6.10 

3.60 

3.50  ,  3.40    3.40 

4.00 

21 

4.80 

5.10 

7.35 

7.75 

12.06 

14.05 

5.96 

3.60 

aeO    3.40    3.40 

4.10 

22 

(«) 

5.30 

7.15 

8.00  1  11.95 

18.80 

5.80 

3.60 

3.60    8.40     3.40 

4. 10 

23 

(«) 

5.70 

7.16 

8.10 

12.10 

13.70 

6.25 

8.60 

aso   a4o  \  a4o 

4.00 

24 

(°) 

5.65 

7.05 

7.95 

12.20 

13.65 

6.35 

3.60 

aso  1  a40 

a4o 

4.fiJ 

25 

1    («) 

5.45 

6.50 

7.30 

11.80 

13.40 

6.80 

3.60 

a  90 

a4o 

a  40 

4.00 

26 

(«) 

5.25 

6.90 

7.15 

11.20 

laso 

6.05 

8.00 

a  90 

8.40  ,  a40 

3.95 

27 

,  5.00 

5.20 

6.20 

7.80  '  10.45 

13.30 

5.85 

3.60 

4.00 

a40   a40 

3.90 

28 

4.85 

5.25 

6.05  '  8.06  1    9.75 

13.15 

5.55 

3.80 

a  80 

a4o   a4o 

.^95 

20 

4.70 

5.85 

9.06      9.20 

12.70 

5.85 

3.60 

4.50 

a40  a4o 

4.10 

30 

1  4.70 

5.65 

9.75      9.10 

12.35 

5.25 

8.60 

4.60 

a40   a4o 

4.(fi 

81 

4.90 

1 

I  5.60 

9.10 

5.05 

3.60 

a4o  

4.(r> 

o  No  flow. 


Estimated  monthly  discharge  of  Rio  Grande  near  El  Paso,  Tex,,  for  1903, 


Dischargre  in  second-feet. 


Month. 


January 

February 

March 

April _ 

May 

June  - 

July.- 

August 

September 

October 

November 

December 

The  year 


Maximnm. 

Minimum. 

Mean. 

35 

0 

10 

105 

0 

23 

1,360 

40 

368 

2,050 

200 

831 

5,340 

2,100 

3,312 

18,070 

.    1,700 

9,863 

10, 930 

215 

2,573 

280 

10 

70 

145 

5 

17 

220 

5 

33 

5 

5 

5 

75 

5 

40 

18,070 

0 

1,429 

Total  in 
acre-feet. 


615 

1,289 

22,602 

49,468 

203,623 

586,909 

158,302 

4,834 

1.031 

2,033 

298 

2.440 

1,032,844 


RIO   GRANDE  NEAR  SAN  MARCIAL,  N.  MEX. 

This  station  is  located  about  one-half  mile  south  of  San  Mai*cial, 
N.  Mex. ,  at  the  bridge  of  the  Atchison,  Topeka  and  Santa  Fe  Railroad. 
The  original  gage  was  established  by  Arthur  P.  Davis  on  January  29, 
1895.     The  observer  was  Bert  Halseth,  San  Marcial,  N.  Mex.,  whose 
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houHe  is  Hbout  oue-half  mile  diHtant.  Tlie  gage  wah  of  haitl  pine 
timber,  9  by  5  inches  by  26  feet,  anchored  and  l)olted  to  the  east  end 
of  the  second  pier  from  the  south.  It  was  inclined  and  painted  white. 
The  distance  between  the  footmarks  was  1.6  feet.  The  13- foot  mark 
was  level  with  the  extension  of  the  pier,  to  which  the  gage  was 
anchored.  1'he  15-foot  mark  was  level  with  the  top  of  the  capstone 
on  which  the  bridge  truss  rests.  Measurements  were  made  from  the 
same  bridge.  On  August  8,  1880,  a  station  was  established  near  San 
Marcial,  and  a  measurement  was  made  which  gave  a  discharge  of  19 
second-feet.  Soon  after  this  date,  however,  the  river  gage  was 
destroyed  and  the  locality  was  abandoned  until  1895. 

In  1896  the  inclined  gage  was  carried  away  and  a  wire  gage  was  put 
in  its  place.  The  wire  gage  was  attached  to  the  guanl  rail  of  the 
bridge  in  the  south  span  on  the  lower  side.  Bench  mark  No.  1  is  the 
top  of  the  capstone  on  which  the  bridge  truss  rests,  and  is  at  an  ele- 
vation of  15  feet  above  gage  datum ;  bench  mark  No.  2  is  the  top  of 
the  extension  of  the  pier  to  which  the  old  vertical  gage  was  fastened, 
and  is  at  an  elevation  of  13  feet  above  gage  datum.  The  wire  gage 
has  been  abandoned  and  the  gage  heights  are  now  measured  with  a 
graduated  rod  from  the  deck  of  the  bridge,  but  using  the  old  gage 
datum.  The  channel  is  sandy  and  shifting.  A  number  of  bridge 
piers  interfere  with  the  current  to  a  certain  extent,  but  not  with 
the  observed  gage  heights.  They  sometimes  aflfect  the  discharge 
measurements. 

Since  January  1,  1901,  this  station  has  been  maintained  under  the 
charge  of  the  International  (Water)  Boundary  Commission. 

Discharge  measurements  of  Rio  Orande  near  San  Marcial,  N.  Mejc. 


Date. 


Hydrogrrapher. 


Jannary  3 _ J.R.Nisbet 

January  6 do 

Jannary  10- do 

January  13 .do 

Jannary  16. _ do  _  _ .   . 

Jannary  20. \ do 

Jannary  23 do 

Jannary  26 ; do 

Jannary  30. do 

Pebrnary  3 _ do 

Febrnary  6 _ do 

Febmary  9 _ 

February  12 


.  -do 
.  -do 
February  16 \ do 


hSSS.      >iBcharge. 


Feet. 
5.9 
5.6 
6.9 
6.85 
6.6 
6.8 
6.7 
6.6 
7.0 
6.9 
7.0 
6.9 
7.1 
7.2 


Second-feet. 
79 
57 
258 
349 
310 
351 
306 
254 
416 
343 
428 
368 
384 
306 
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Discharge  measurements  of  Rio  Grande  near  San  Marcial,  N.  Mejc, — Continaed. 


Date. 


February  18. 
February  23  _ 
February  26  _ 

March  3 

March  6 

MarchS 

March  10 

March  14 

March  17_-.. 

March  19 

March'24 

March  28.... 

April  2 

April  6 

April  11 

April  15 

April  18 

April  23 

April  27 

April  30 

May  4 

May  6. 

May  10. 

May  13 

May  15 

May  18 

May  20 

May  23 

May  26 

May  29 

May  31 

June  3 . 

June  6 

June  10 

June  12 

June  16 

June  20 

June  24 

June  28 

June  30 

July2 


Hydro^rapher. 


J.  R.  Nisbet. 

do 

do : 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  

.....do 

do 

do 

do 

do 

do 

do 

.....do  _ 

.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Discharcre. 


Feet 

Second-feet. 

7.3 

480 

7.3 

sav 

7.4 

582 

7.15 

396 

7.2 

377 

8.95 

2,5W 

7.8 

1,Z42 

7.5 

664 

7.7 

747 

7.95 

1.039 

7.3 

396 

7.7 

703 

7.8 

a%5 

8.76 

2,558 

8.5 

1,715 

8.1 

1,019 

8.3 

1,158 

8.0 

589 

8.8 

2,006 

9.35 

3,471 

9.7 

4,429 

9.8 

4,966 

10.25 

6,318 

10.5 

7,146 

10.4 

6,370 

10.8 

8,962 

10.7 

8,236 

9.8 

5,527 

8.7 

2,793 

8.9 

3,384 

8.8 

2,717 

9.0 

3,248 

9.9 

6,202 

11.0 

11,767 

12.4 

17,082 

12.35 

17,046 

12.5 

17,864 

12.5 

19,388 

10.5 

5,214 

10.4 

5,708 

9.8 

3,005 
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Discharye  nieasurenkentH  of  Rio  Grande  near  San  Marriai,  X.  Me,t\~  GoiitimitMl. 


Date. 


Hydrofpraphpr. 


jTilyo J.  R.  Niflbet 

July8 do 

July  12-  -  _ do      

Jnly  16 do 

July  19- do 

July  28 - -do    

Jnly25 do 

Jiily28 do      .... 

Jnly31 ' do 

An^nst  3 - do . . 

Angiist  7 - do 

August  11 do 

August  15  . .  - ' do 

August  18 do 

August  22 do 

Angust26 do 

August29 do 

August  31 do 

September  10 do      . .   . 

September  14 do 

September  17 do 

September  24 .do 

September26 - do 

September  30 do    

Octob6r4 do    

Octobers do    

November  11 do      

I 

November  14 do 

November  17 - do 

November  20 do 

November  23 do 

November  27 .do 

November  30 do 

j 

December  4 do 

December  9 do 

December  15 do...     . 

December  19 do 

December  23 do 

December  26 do  . 

December  31 1  .      do 


leitfht. 

DliJfharici>. 

hWt. 

Sramd-/eft. 

9.3 

2,591 

H.7 

1,919 

H.8 

1,472 

8.1 

1,017 

7.9 

373 

8.3 

555 

8.0 

383 

7.8 

325 

1 . 1 

245 

7.5 

75 

7.1 

22 

6.0 

16 

6.9 

18 

'    6.6 

9 

7.0 

31 

7.95 

151 

6.9 

15 

6.6 

7 

6.7 

26 

6.5 

9 

6.6 

10 

6.8 

33 

H.  15 

284 

6.6 

19 

6.7 

19 

6.6 

13 

6.7 

28 

6.8 

100 

7.0 

-          73 

7.2 

72 

7.3 

149 

7.5 

229 

7. 7 

275 

7.9 

333 

7.9 

308 

7.9 

301 

7.9 

302 

«.0 

317 

7.9 

310 

H.  1 

319 

IBBem-04 ^25 
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Mean  daily  gage  height,  in  feet,  of  Rio  Grande  near  San  Marcial,  N.  Mex.,for  UHKJ. 
Day. 


10.. 

11-. 

12.. 

13.. 

U-. 

15.. 

16.. 

17. 

18.. 

19. 

20., 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29 

30. 

31. 


Jan. 


6.25 
6.20 
5.W» 
5.90 
5.85 
5.85 
5.85 
6.90 
6.75 
6.80 
6.^5 


Feb.  Mar.  Apr.    May. 


6.70 
6.60 
6.55 
6.65 
6.60 
6.60 
6.70 
6.80 
6.70 
6.90 
0.70 
6.70 
6.75 
6.80 
6.80 
7.(f» 
7.05 
7.15 
7.15 


7.00 
6.80 
6.90 
6.80 
6.95 
6.95 
7.10 
6.80 
6.85 
6.96 
6.95 
7.10 
7.00 
7.15 
7.20 
7.05 
6.95 
7.25 
7.20 
7.25 
7.30 
7.30 
7.30 
7.30 
7.20 

7.;» 

7.40 
7.40 


I 


I 


7.30 
7.35 
7.20 
7.20 
7.15 
7.20 
7.05 
8.80 
8.50 
7.80 
7.40 
7.46 
7.30 
7.50 
7.90 
7.90 
7.75 
7.75 
7.90 
7.65 
7.70 
7.60 
7.50 
7.35 

7.  VXS 
7.40 
7.45 
7.75 
7.75 
7.90 

8.  a) 


7.90 
7.80 
8.00 
9.45 
9.90 
8.C5 
8.35 
8.00 
8.00 
7.96 
8.26 
8.50 
8.35 
8.50 
8.10 
7.96 
8.10 
8.30 
8.15 
8.45 
8.50 
8.20 
8.05 
8.20 
8.30 
8.70 
8.S> 

9.:i5 
9.30 

9.:« 


9.35 
9.35 
9.85 
9.55 
9.70 
9.80 
9.70 
9.70 
9.95 
10.15 
10.30 
10.30 
10.45 
10.55 
10.45 
10.45 
10.45 
10.80 
10.70 
10. 7() 
10.30 
10.00 
9.86 
9.15 
8.C5 
8.70 
8.7() 
8.80 
8.H> 
8.80 
8.80 


June.   July.  I  Aug.  Sept.  Oct.   Nov.    Deo 


8.85 
8.90 
9.00  I 
9.40  ' 
9.65 
9.85 
9.95  I 
10.30  1 
10.95  ! 
10.80 
10.75 
12.25 
11.95 
11.70 
11.70 
12.30 
12.45 
12.60 
11.95 
12.45 
12.40 
12.30 
12.20 
12.40 
11.60 
11.  a5 
10. 7() 
10.55 
10. :« 
10.30 


I 

10.00 
9.90 
9.70 
9.55 
9.35 
9.25 
8.90 
8.75 
8.50 
8.30 
8.20 
8.30 
8.25 
8.25 
8.25 
8.10 
8.00 
7.90 
7.90 
8.00 
8.40 
8.40 
8.10 
8.(«> 
8.00 
7.90 
7.90 
7.h5 
7.&5 
7.70 
7.75 


7.70 

7.56 

7.56 

7.50 

7.40  I 

7.20 

7.20 

7.15 

6.86 

6.65 

6.50  j 

6.80 

6.70 

6.70 

7.ft> 

6.60 

6.75 

6.60 

6.70 

7.55 

7.15 

7.00 

7.00 

7.35 

7.10 

7.  GO 

7.90 

7. 15 

6.95 

6.K5 

6.60 


(") 

(") 

(") 

(") 

(«) 

(") 

{") 

(«) 
6.45 
6.70 
6.a5 
6.a5 
6.60  I 
6.55 
6.50 
6.40 
6.60 
6.50 

C«) 

('«) 

(") 

(") 

(«) 
7.00 
6.55 
8.45  i 
7.10  I 
6.75 
6.60 
6.60 


7.50 
7.45 
6.90 
6.70 
6.60 
6.60 
6.60 
6.60 
6.50 
6.30 
(") 
(«) 
(oi 

(«> 
ia\ 

(") 
(") 
(«) 
(") 
(«> 
(") 
(") 
("I 
(«) 
(«) 
CO 

l") 
(cn 

CO 
C«) 
C) 


I 

(") 
(«> 
(°) 

:  («) 

6.00 

6.60 

,  6.60 

I  6.60 

I  6.60 

6.70 

6.70 

6.80 

6.80 

,  6.90 

I  6.90 

I  7.00 

k.lO 

'  7.10 

7.20 

;  7.30 

'7.30 

7.30 

7.40 

7.40 

7.60 

7.50 

7.ei> 

7.00 

7.70 


7.81) 
7.H0 
7.90 
7.90 
7.90 
7.80 
7.WI 
7-90 
7.90 
7.95 
8.(V) 
7.96 
7.90 
8.  (JO 
7.95 
7.80 
7.00 
7.60 
7.H5 
7.80 
7.90 
7.90 

8.110 
7.9i) 
7.») 
7.») 

8.ir, 

7.9U 
7.91) 
S.(«) 


Run-off. 


«  No  flow. 

Eatimaivd  monthly  discharge  of  Rio  Grande  near  San  Marcial,  N.  Me.v.,for  1!mkI. 

[Drainage  area,  28,087  nquare  miles.] 

'  I)i.sc'hargre  in  second-feet. 

•  Month. 


January.-. 
February 

March 

April     

May  . .     . . 
June    . 

July 

August  . . 
Septemlwr 
Oct:)l)er  . 
Novemb«»r 
December 


The  year 


Maximum. 

Minimum. 

Mean. 

Total  in 
acro-feet. 

Second-feet 
per  square 
mile. 

Depth  in 

inches. 

475 

75 

280 

17, 197 

0.010 

0.012 

580 

280 

395 

21,927 

.014 

.015 

2,410 

320 

761 

46.790 

.027 

.031 

5, 500 

680 

1 

.681 

100,007 

.060 

.067 

8. 950 

2 

,720 

5 

178 

318,367 

.184 

.212 

1H.880 

2 

.860 

1 

100 

660.476 

.  395 

.441 

;{,6oo 

240  ' 

1 

.266 

77, 841 

.045 

.052 

245 

5 

50 

3,064 

.002 

.(H)2 

860 

0 

24 

1,438 

.001 

.001 

75 

0 

9 

545 

.0003 

.i)00:J 

275 

0 

93 

5.534 

.003 

.m)3 

335 

260 

307 

18, 883 

.011 

.013 

18,880 

0 

1 

762 

1,272.069 

.0627 

.  8493 
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RIO  GRANDE   NEAR  RIO   GRANDE,  OR  BUC  KxMAN,  N.  MEX. 

Three  miles  lielow  Embudo  the  river  emerges  into  Kspniiola  VaHey, 
through  which  it  continues  for  a  few  miles  and  then  enters  Whit« 
RcK?k  Canyon,  flowing  through  that  canyon  for  30  miles.  At  the 
lower  end  of  this  canyon  the  river  emerges  into  Albuquerque  Valley, 
and  so  continues  down  to  about  So<'orro.  This  valle}'  averages  from 
I  to  3  miles  in  width,  and  has  been  irrigated  for  a  great  many  yeara 
by  the  Mexican  settlers.  Their  primitive  methods  of  irrigation  are 
very  wasteful  of  the  waters,  so  that  the  duty  of  water  in  this  section, 
about  17  acres  per  secnnd-foot,  is  not  as  high  as  ii  might  be.  During 
the  last  few  years,  however,  a  number  of  important  and  modern  irri- 
gation systems  have  been  planned  and  built  in  the  vicinity  of  Albu- 
querque. The  gaging  station,  established  February  3,  1895,  is  located 
about  one-fourth  of  a  mile  above  Water  Tank,  a  station  on  the  Denver 
and  Rio  Grande  Railroad  below  Espanola.  It  was  established  by 
Arthur  P.  Davis  and  P.  E.  llarroun  on  February  1,  1895. 

The  inclined  portion  of  the  gage  reads  from  1  to  10  feet.  The  ver- 
tical portion  reads  from  10  to  10  feet.  The  vertical  section  is  fastened 
to  a  large  bowlder.  The  gage  is  read  twice  each  day  by  A.  L.  Marti- 
nez, section  foreman.  Discharge  measurements  are  made  by  means 
of  a  cable,  car,  and  tagged  wire,  which  are  located  alK)ut  15  feet 
aljove  the  gage  and  about  200  feet  above  the  Denver  and  Rio  (Trande 
Railroad  bridge.  The  initial  point  for  soundings  is  at  the  end  of  the 
cable  on  the  left  bank,  where  it  is  fastened  to  two  small  trees.  The 
channel  is  straight  for  150  feet  above  and  for  300  feet  below  the  sta- 
tion. The  current  is  swift  and  there  is  but  one  channel  at  higli  and 
low  water.  The  right  bank  is  low  and  wooded.  The  left  bank  is 
high,  rocky,  and  wooded.  Neither  bank  is  subject  to  overflow.  The 
cable  has  a  span  of  220  feet.  The  bed  of  the  stream  is  sandy  and  free 
from  vegetation,  with  a  few  bowlders  near  the  left  bank.  The  bench 
mark  is  the  top  of  the  bowlder  to  which  the  vertical  gage  is  fastened. 
Its  elevation  is  17.82  feet  above  the  zero  of  the  gage. 

Diaeharge  iiieasurenients  of  Rio  Grande  near  Rio  Grande,  N.  Mejt\,  in  1903. 


Date. 


January  2 

January  5 

January  8 

January  12 

January  15 do 

January  19 do 


Hydrojfrapher.  hei^\.        I>i»<'l^rge. 

Feet.         Second-feet. 

O.  B.  Powell 4.7  337 

_...do ' 

...do 

....do 


January  22. 
January  27  _ 


.do 
.do 


4.8 

362 

4.8 

835 

4.8 

346 

4.8 

368 

4.8 

371 

4.8 

361 

5.0 

430 
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Discharge  nieasurements  of  Rio  Oraride,  etc, — Continued. 


[NO.  99. 


Date. 


Hydrographer. 


January  31 _ _   O.  B.  Powell 

February  3 do 

February  6 -do  

February  10 do 

February  14 do  _ 

Febniary  17 do 

February  24 do 

February  27 -do 

March  3 .do 

March  6 J do 

March  10 _ ' -do  ...... 

March  12 ...   -do 

I 
March  14 .do 

March  17 do 

March  20 do 

March  23 , do 

March  25 do 

March  27 _ do 

March  30.-- _do 

April  2 I do 

April  4 j....-do 

April  6 do 

April  8 , do 

April  10 .do 

April  13 do 

April  15 .  do 

April  18 do 

April  21 I do 

April  23 do 

April  25 ..do 

April  27 - -do 

April  29 do  .- 

May  1 - do 

May  4  do 

May  8 do 

May  13 do 

May  16 ' do 

May  19 .do 

May  21 .  -  - do 

May  23 „ do 


G»Ke 
height. 


Dischari?!.'. 


iet. 

Second-/eH. 

4.9 

364 

5.0 

436 

4.8 

333 

5.0 

425 

5.1 

4m 

4.9 

338 

5.4 

636 

5.2 

493 

5.0 

382 

7.9 

2,629 

5.9 

929 

7.4 

1,923 

7.3 

1,778 

6.3 

1,091 

5.9 

844 

6.0 

854 

6.3 

»i4 

6.4 

1,228 

6.4 

1,259 

11.4 

9,270 

7.0 

1,722 

6.5 

1,301 

6.7 

1.581 

7.4 

2.202 

7.1 

1,954 

6.9 

1,765 

7.5 

2. 134 

7.0 

1,773 

7.9 

2,727 

8.9 

3,771 

9.1 

4,450 

9.1 

4,651 

8.9 

4,867 

9.6 

5,610 

10.3 

6,740 

ll.O 

8,573 

11.2 

8,654 

10.8 

6,848 

9.6 

5,667 

8.8 

4,588 
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Diacharg  •  measitremenis  of  Rio  Grande,  <»fr.— Continued. 


889 


Dat«. 


Hydrufirnpher. 


May  20 O.  B.  Powell 

May  2S do    

May  31 do 

June  2  .   do 

June  4 do      .   .. 

June  6 ' do 

Jane  9 do 

June  12 - do 

June  16 ' do 

Jnne  18 .do 

Jnne  20 do 

Jnne  33 do 

Jnne  25 do 

Jnne  27 _ do 

Jnly  2. .   I do      

July  0 ' do 

Jnly  9 do 

Jnly  11.. - do 

Jnly  14 ! do 

Jnly  18 ' do 

Jnly  22 _ do 

Jnly  25 dvo  

Jnly  28... ' do 

Jnly  31- -.do 

Angnst22 F.Cogswell . 

September  16 do 

October  14-- do 

November  12 .- do 


DiHC'haive. 

t-Vef. 

Serond-feet. 

8.6 

4,391 

8.7 

4,545 

8.7 

4,674 

9.6 

6,469 

10.2 

7,107 

10.5 

7,789 

12.2 

11.723 

12.0 

9,644 

12.6 

15,371 

12.6 

15,492 

12.5 

15,126 

11.4 

13.863 

10.8 

12,335 

10.5 

11,485 

8.8 

5.502 

7.1 

3,281 

6.3 

2,300 

6.8 

2,637 

5.9 

1,821 

6.2 

1,994 

5.8 

1,725 

5.1 

781 

5.0 

729 

4.7 

647 

4.1 

376 

4.05 

867 

4.0 

364 

4.12 

423 

I 


Mean  daily  gage  height,  in  feet  ^  of  Rio  Orande  near  Rio  Grande^  N.  Mex.,for  V.HKi. 


Day. 


8...- 
9.... 


Jon. 

4.60 

!  4.70 

4.65  I 

4.65  ; 

4.70 

4.75  I 

,  4.80  j 

I  4.80  I 

4.K5  , 


I 
Feb.  Mar. 

5.05  ;  5.00 
4.95  I  5.05 
4.95  5.10 
4.75 


4.70 
4.75 
4.65 
4.80 
.').05 


5.45 
7.60 
8.70 
7.25 
6.15 
6. 15 


Apr.    May.  Jnne.  July. 


7.55 
11.45 
9.15 
7.00 
6.70 
6.60 
6.45 
6.50 
6.80 


I 


8.90 
9.15 
9.50 


9.30 
9.60 
9.95 


9.60  I  10.  .SO 
9.85  10.56 
10.20  I  10.55 
10.35     10.86 

10.40   11.  ao 

10.75     12.26 


I  9.30 

8.86 
I  8.40 

7.85 
I  7.45 

7.10 
I  6.75 

6.40 
,  6.45 


Ang. 

Sept. 

4.45 

3.96 

4.35 

.3.80 

4.25 

3.80 

4.16 

3.85 

4.a5 

3.80 

4.00 

4.40 

4.15 

4.45 

4.25 

4.80 

4.05 

4.60 

Oct.  ,  Nov.    Dec. 


4.00 

4.05 

4.45 

4.05 

4.a> 

4.40 

4.00 

4.00 

4.30 

3.95  1  4.05 

4.25 

3.95 

4.05 

4.40 

4.00 

4.06 

3.90 

4.00 

4.05 

3.80 

4.00 

4.05' 

3.85 

4.00 

4.(r) 

4.W 
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Mean  daily  gage  height,  in  feet,  of  Rio  Grande ^  ete, — Continued. 


Day. 

Jan. 
1  4.90 

Feb. 
5.15 

Mar. 

6.20 

Apr. 
7.80 

May. 

June. 
12.60 

1 
July.  Aug. 

6.05  1  4.05 

Sept. 

Cktt. 

Nov. 
4.05 

De... 

10 

10.95 

4.15     3.95 

4.-31 

11 

4.90 

5.05 
5.00 

6.15 
7.00 

7.30 
7.35 

11.15 
11.20 

12.10 
12.00 

6.80  '  4.00     4.00  '  4.00     4.10 

4.25 

12 

4.90 

6.15     4.20  ,  4.15  '  3.96 

4.15 

4.25 

13 

4.85 

5.06 

7.30 

7.00 

11.20 

12.  &) 

5.90  1  4.00  1  4.00 

4.  a) 

4.15 

4. 15 

14 

4.85 

4.95 

7.10 

6.65 

11.  a5 

13.40 

6.80    4.70     4.05 

4.00 

4.25 

4.25 

15 

4.80 

5. 15 

6.80 

6.85 

11.90 

13.40 

6.60     4.30     4.00     4.00 

4.2f) 

4.15 

16 

'  4.90 

4.75 

6.56 

7.10 

11.50 

12.75 

5.65     4.00  1  4.06     4.00 

4.25 

4.UI 

17 

i4.90 

4.95 

6.30 

7.00 

11.70 

12.60 

6.10     5.30  ,  4.05     4.00 

4.25 

4.U) 

1« 

1  4,90 

4.95 

6.20 

7.40 

11.40 

12.65 

6.15     4.40  {3.95 

4.00 

4.  a) 

3.95 

19 

4.90 

5.00 

6.20 

7.30 

10.75 

12.70 

5.70 

4.15     3.95 

4.00 

4.  Si 

4.10 

20 

1  4.86 

5.15 

5.95 

6.85 

10.05 

1^.50 

6.20 

4.  CO 

3.95 

4.00 

4.20 

4.15 

21 

4.75 

5.36 

5.80 

7.00 

9.70 

12.15 

6.10 

4.20 

4.00 

4.00 

4.25 

4.15 

22 

4.85 

5.15 

5.85 

7.36 

9.25 

11.70 

5.70 

4.15 

3.96 

4.00 

4.30 

4.iri 

2:^ 

4.80  ■  5.25 

5.85 

7.70 

8.75 

11.40 

5.65 

4.05 

3.95 

4.00     4.35 

4.15 

24 

1  4.86  1  5.45 

6.06 

8.35 

8.50 

11.10 

5.3J) 

4.05 

4.06 

4.00     4.35 

4.IR 

25 

5.00     5.65 

6.25 

8.80 

.8.60 

10.85 

5.05 

4.30 

4.00 

4.00     4.45 

4.10 

26 

1  5.10 

5.30 
5.25 

6.30 
6.40 

9.20 
9.20 

8.85 
8.90 

10.60 
1().50 

4.95 
5.05 

4.15 
4.00 

3.95 
3.90 

4.a)     4.45 
4.05     4.50 

4.01) 

27 

5.00 

3.95 

28 

5  00 

5. 15 

6.40 
6.86 

10. «) 
10.00 

8.70 
8.70 

10.05 
9.76 

5.05 
4.85 

3.ft5 
3.95 

4.00 
4.20 

4.00     4.50 
4.  a)     4.45 

3  9I> 

29 

5.00 

4.U) 

31) 

4.95  1 

6.60 

8.80 

8.80 

9.56 

4.75 

4.10 

4.06 

4.06 

4.45 

3.90 

31 

5  00 

6.70 

8.90 

4.66 

4.06 

4.00 

3  i^) 

Entivutted  monthly  discluirge  of  Rio  Grande  near  Rio  Grande,  N.  Mex,,for  UHKi, 


Month. 


January 

February  

March 

April  - - 

May  .  _ - . 

June 

July 

August 

September 

October 

November 

December 

The  year 


Diflcharge  in  second-feet. 


Maximum. 

Minimum. 

470 

290 

810 

290 

3,750 

380 

9,450 

1.260 

10,900 

4,290 

19,300 

5,870 

7,260 

630 

995 

340 

645 

300 

370 

340 

520 

355 

500 

300 

19,300 

290 

Mean. 

376 

445 

1,223 

2,896 

6,613 

11,923 

2,225 

432 

375 

855 

423 

384 


Total  in 
acre-feet. 


23, 

24, 

75, 

172, 

406, 

709, 

136, 

26, 

22. 

21, 

25, 

23, 


127 
724 
193 
324 
612 
46H 
780 
563 
314 
828 
170 
611 


2,306  I  1,667,714 
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KIO  (SKANDE   AT  EMBUDO,  N.  MEX. 

£mbuclo  is  a  niilroa<l  statiou  on  the  Denver  and  Rio  Grande  Rail- 
road, in  Rio  Arriba  County.  The  station  is  in  a  narrow  canyon  above 
the  head  of  the  valley  in  which  Kspanola  and  other  towns  are  located, 
and  in  which  the  river  Chama  joins  the  Rio  Grande.  In  Novemlwr, 
1SS8,  an  examination  was  made  along  the  main  stream  for  the  purpose 
of  selecting  a  point  at  which  the  total  discharge  of  the  Rio  Grand^j 
entering  New  Mexico  could  be  ascertained.  Coming  from  Colorado 
southward,  this  is  the  first  point  at  which  the  railroad  reaches  the 
river,  and  for  this  reason  it  was  finally  det(»rm in ed  to  establish  a  river 
station  here.  Measurements  were  begun  at  the  rocky  narrows  about 
a  mile  above  the  railroad  station,  but  in  the  spring  of  1881)  the  obser- 
vations were  transfern^d  to  a  point  dii-ectly  behind  the  railroad  station, 
for  convenience  of  the  observer  and  consequent  reduction  of  expense. 
Tlie  inclined  gage,  constructed  at  that  time,  is  made  of  scantling,  4  by 
4  inches,  spiked  to  jwsts  set  firmly  in  the  ground.  It  is  on  the  right- 
hand  side  of  the  river,  at  a  place  where  the  slopes  are  very  gentle,  and 
therefore  is  of  considerable  length,  in  order  to  reach  out  to  the  low- 
water  channel.  It  is  graduated  from  al)out  7.30  feet,  the  low-water 
mark,  up  to  10  feet.  The  point  3.50  woidd  correspond  approximately 
to  the  deepest  part  of  the  section.  The  gage  is  about  75  feet  above 
the  cable  and  is  in  three  parts,  with  diflFerent  slopes.  It  is  read  twice 
each  day  by  E.  A.  Kuhn,  the  station  agent  at  Embudo,  N.  Mex.  The 
cable  is  five-eighths-inch  wire.  It  is  fastened  to  a  cedar  tree  on  the 
left-hand  side  and  to  sand  anchors  on  the  right.  Measurements  were 
originally  made  from  a  boat  held  by  traveling  pulleys  running  on  the 
cable.  The  boat  being  washed  away  by  flood,  lat^r  measurements 
were  made  from  a  box  suspended  from  the  cable. 

The  initial  point  for  soundings  is  the  deadman  to  which  the  cable 
is  fastened  on  the  right  bank.  The  channel  is  straight  for  300  feet 
al>ove  and  below  the  station  and  the  current  is  sluggish.  Both  banks 
are  high  and  rocky,  not  liable  tor  overflow  and  without  trees.  The 
width  of  the  channel  at  the  cable  is  315  feet.  The  bed  is  composed  of 
shifting  sand,  free  from  vegetation.  There  is  but  one  channel  at  all 
stages.  The  current  is  too  sluggish  at  low  stages  for  accurate  meas- 
urement at  the  cable,  but  a  good  velocity  can  be  obtained  by  wading 
at  a  section  1,000  feet  farther  downstream. 

Bench  mark  No.  1  is  on  a  rock  near  the  end  of  the  cable,  on  the  left- 
hand  bank,  marked  "B.  M."  with  white  paint.  It  is  20.66  feet  above 
zero  of  the  gage.  Bench  mark  No.  2  is  on  a  rock  about  100  feet  al)ove 
the  cable,  on  the  left  bank  of  the  river,  and  is  marked  '*  B.  M."  with 
white  paint.  It  is  18.79  feet  above  datum.  Bench  mark  No.  3  is  a 
notch  cut  in  the  southeast  corner  of  the  station  house,  about  2  feet 
above  the  level  of  the  platform,  and  is  30.48  feet  above  datum. 
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Diacharge  measurements  of  Rio  Grande  at  Emhudo,  N,  Mex,^  in  Jf^J/f. 

Gaae 
height. 


Date. 


January  3 . . . 
Jainiary  C . . 
Jan  nary  9 . . . 
Jamiary  13.. 
January  10 . . 
January  20 . . 
Jimuary  23 . . 
January  26  _ . 
January  29 . . 
February  2.. 
February  5.. 
February  9 . . 
February  13. 
February  16. 
February  25 . 
February  28 . 

March  2 

March  5 

March  9 

March  11... 

March  13 

March  16 

March  18... 


Hydrographer. 


O.  B.  Powell 

do 

do 

do 

do 

do 

do 

do  _ 

.....do 

do 

do 

do 

do 

..     -do 

do 

do 

.  ...do 

do 

do 

do 

do 

do 

do 


March  21 i do 

March  24 do 

March  26 do 

March  28 .'....  do 

March  31 _. ' do 

April  5 ' do 

April  7 _ ' do 

April  9 ' do 


April  1 1 . 
April  14. 
April  16. 
April  20. 
April  22- 
April  24. 
April  28- 
April  30. 
May  2... 


.do 
.do 
-do 
.do 
-do 

do 
-do 

do 
-do 


7.5 
7.4 
7.4 
7.6 
7.4 
7.4 
7.4 
7.4 
7.4 
7.3 
7.2 
7.4 
7.6 
7.4 
7.0 
7.4 
7.6 
8.3 
8.2 
8.0 
8.2 
8.4 
8.4 
8.3 
8.0 
8.0 
8.4 
8.6 
8.5 
8.0 
8.4 
8.4 
8.8 
8.3 
8.4 
8.5 
8.7 
9.8 
9.5 
9.5 


Discharge. 


Second'/eet. 
322 
310 
307 
406 
320 
353 
366 
345 
376 
291 
279 
335 
44)0 
328 
432 
331 
437 
787 
704 
592 
707 
696 
729 
743 
559 
896 
779 
976 
911 
589 
732 
745 
679 
693 
729 
853 
919 
2,061 
1,788 
1,815 
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Discharge  mecu^irements  of  Rio  Grande  at  Etnfmdo^  N.  Mejr.,  in  Z.WAt — Cont'd. 


Date. 


HyAmgnphifr. 


MayO O.  B.  Piwell 

MayO .do        --- 

Mayl2 do      -   .. 

Mayl4 '...     do        --- 

Mayl8 ..do        --- 

May20 do 

May22 ...     do 

May25 do    

May27 ---...    do    

May  29 do 

Jnne  1 do      

Jnne  3 do 

Jnne  5  . do    

Junes do    

Jnne  10 do 

Jnne  18 .     .do 

Jnne  15 , do 

Jnne  17 I do 

Jnne  19 do 

Jnne  22 do 

Jnne  24    do 

Jnne  26 _ do 

Jnne29._ do    

Jnly8 do - 

JnlyT do - 

JnlylO : do 

Jnlyl3. ■ do 

•Tnly  16 _. do 

Jnly20 do 

Jnly  24. do 

July  27 do 

July  30 do 

Angnst  21 _ ^  F.  CJogswell . 

September  17 do  . . 

October  15 do  .. 

November  11 do 


'^u 

Dlflchar^. 

t-Wf. 

Second-feet. 

10.1 

2,388 

10.4 

2,694 

10.9 

8,200 

11.2 

3,557 

11.8 

4,081 

11.4 

3,764 

10.1 

2,161 

9.4 

1,677 

9.6 

1,752 

9.7 

1,828 

10.2 

2,580 

11.2 

4,785 

11.7 

5,048 

12.1 

5.904 

12.8 

6,945 

13.6 

9,065 

15.0 

12,653 

15.5 

14,118 

15.8 

15,a58 

15.2 

12,a32 

14.5 

10,290 

13.9 

9,262 

13.0 

7,464 

11.5 

3,663 

10.1 

1,860 

9.2 

1,204 

9.1 

1,146 

8.7 

921 

9.1 

1,089 

8.5 

870 

8.3 

754 

8.3 

707 

7.6 

274 

7. 7 

378 

7.6 

296 

7.78 

435 

394 
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[NO.  99. 


Mean  daily  gage  height,  in  feet,  of  Rio  Grande  at  Ernbiido,  X.  Me.r,,for  79(iJ. 

Auk.  Sept.!  Oc-t.   Not.    Dec. 


Day. 


Jan.  I  Feb.   Mar.  Apr. 


10 

11 

12 

13 

14 

iri 

10 

IT 

18 

19 

21) 

21 


2> 


24.- 
25.. 
26-. 
27-. 

28-. 
29.. 
80-- 
81.. 


7.30 
7.35 
7.40 
7.46 
7.35 
7.*S 
7.25 
7.80 
7.40 
7.40 
7.40 
7.a5 
7.50 
7.a5 
7.50 
7.y» 
7.40 
7.80 

7.:« 
7.:i-> 
7.a5 

7.35 
7.:« 
7.35 
7.25 
7.40 
7.40 
7.40 
7.40 
7.30 
7.40 


7.;i5 
7.30 
7.30 
7.30 
7,30 
7.45 
7.40 
7.45 
7.45 
7.45 
7.50 
7.50 
7.50 
7.50 
7.55 
7.40 
7.50 
7.50 
7.55 
7.60 
7.60 
7.60 
7.60 
7.ff> 
7.60 
7.60 
7.60 
7.50 


7.60 
7.60 
7.65 
7.»5 
8.65 
9.80 
9.50 
8.20 
8.25 
7.95 
8.15 
8.35 
8.25 
8.35 
8.55 
8.46 
8.55 
8.50 
8.;fi 
8.35 
8.20 
8.25 
8.25 
8.30 
8.60 
8.50 
8.50 
8.40 

».m 

8.30 
8.40 


8.80 
9.15 

8.55 
8.36 
8.50 
8.20 


I 


May.    June.   July. 


_l 


9.4.) 
9.50 
9.a5 
9.75 
9.85 
10.00 


8.05  I  10.10 
8.10     10.25 


8.35 
8.40 
8.35 
8.45 
8.25 
8.80 
8.40 


10.40 
10.60 
10.75 
10.90 
11.05 
11.16 

11.:*) 


8.25  j  11.60 
8.30  I  11.80 


3.46 

8.30 
8.40 
8.35 
8.45 
8.55 
8.75 
9.ff> 
9.a5 
9.00 
9.76 
9.65 
9.55 


11.76 
11.46 
11.10 
10.50 
10.10 
9.95 
9.60 
9.40 
9.40 
9.55 
9.70 
9.70 
9.80 
9.a5 


10.15 
10.65 
11.10 
11.60 
11.70 
11.80 
ll.a5 
12.10 
12.60 
12.85 
18.  (JO 
13.10 
13.60 
14.10 
15.06 
16.30 
15.50 
16.60 
16.80 
15.70 
15.40 
15.16 
14.80 
14.50 
14.25 
13.90 
13.5.) 
13.80 
12.90 
12.60 


12. 15 
11.90 
11.46 
11.00 
10.76 
10.46 
10.10 
9.70 
9.40 
9.25 
9.15 
9. 10 
9.10 
9.00 
8.85 
8.70 
8.65 
8.75 
8.80 
8.80 
8.85 
8.90 
8.75 
8.46 
8.10 
^.16 
8.35 
8.45 
8.50 

8.:r) 

8.25 


<25! 

8.20 

8.05 

7.90 

7.70 

7.66 

7.55 

7.50 

7.46 

7.40 

7.40 

7.25 

7.25 

7.30 

7.30 

7.30 

7.20 

7.20 

7.30 

7.56 

7.60 

7.80 

7.70 

7.9G 

7.70 

7.70 

7.70 

7.75 

7.70 

7.65 

7.60 


7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.70 
7.60 
7.60 
7.80 
7.80 
7.«) 
7.80 
7.60 
7.70 
7.70 
7.70 
7.70 
.70 
.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 


I    m 


7.70 

7.  (J) 

7.65 

7.60 

7.60 

7.00 

7.60 

7.80  I 

7.6i) 

7.80 

7.80 

7.60 

7.60 

7.W 

7.60 

T.OO, 

7.6:»  i 

7.60  . 

7.60 

7.60 

7.00 

7.60 

7.60 

7.60 

7.80  , 

7.60  I 

7.60  1 

7.00 

7.60 

7.80 

7.60  ! 


7.00 
7.60 
7.60 
7.00 
7.00 
7.00 
7.00 
7.00 
7.65 
7.65 
7.78 
7.80 
7.78 
7. 75 
7.85 
7.88 
7.80 
7.83 
7.86 
7.80 
7.88 
7.96 
8.00 
8.00 
8.05 
8.08 
8.10 
8.05 
8.00 
8.00 


I     . 


8.011 
8.111 
8.W 
7  «l 
7.75 
7.00 
7.56 
T.65 
7.66 
7.60 
7.60 
7.6t) 

i.m 

7.60 
7.60 
7.rM 
7.60 
7.45 
7.4« 
7.40 
7.40 
7.40 
7.40 
.35 
30 
7.25 
7.06 
7.00 
6.90 
6.75 
6.45 


Estimated  monthly  discharge  of  Rio  Grande  at  Embiido,  N.  Mex,,for  If^t.i. 
[Drainage  area,  10,090  sriuare  miles.] 


Month 


DiHcharge  in  seoond-feet. 


Maximum.    Minimum 


Mean. 


January 
February 
March  ... 

April  

May 

June 

July 

August  -- 
September 
October  .. 
November 
December 


Total  in 
ac'.iv-feet. 


Run-off. 


The  year 


B«TT.]  mo   GRAND!?    DRAIN AO I?    iBAfilN.  ,^95 

RIO   (iRANDK   NKAR  CENICERO,  COLO. 

This  Station  wjis  hx^Hted  on  Juno  28,  ISIM),  by  A.  L.  Fellows.  It  is  at 
the  State  bridge  aci-oss  the  Rio  (xrande,  at  a  point  near  the  Colorado- 
New  Mexico  State  line  and  about  4  miles  west  of  Eastdale,  Colo. 
The  station  is  favorably  located  for  the  purpose,  the  cross  8i»ction 
l>eing:  fairly  uniform,  the  channel  regular  and  not  liable  to  overflow. 

There  are  two  gage  ro<l8,  one  for  high  water  and  the  other  for  low 
water.  The  high-water  rod  is  a  2  by  0  inch  timber  attached  to  the 
west  side  of  the  central  downstream  cylinder  of  the  bridge.  The  low- 
water  rod  is  a  sciile,  marked  in  feet  and  tenths,  on  the  perpendicular 
face  of  a  large  bowlder  about  a  hundred  yards  below  the  bridge. 
llie  channel  is  in  most  respectts  an  excellent  one..  The  bed  consists 
of  bowlders  and  rock,  and  is  subject  to  little  change;  the  banks  are 
high  and  are  not  subject  to  overflow.  Gagings  can  l>e  made  at  the 
britlge,  but  during  low  water  they  are  usually  made  by  wading.  On 
June  22,  190(),  both  gages  were  referred  to  a  l>ench  mark  consisting  of 
a  chiseled  i)oint  marked  **B.  M."  on  the  face  of  the  lava  bluff  under 
the  west  end  of  the  bridge,  7.42  feet  above  gage  datum.  The  station 
is  an  extremely  imjwrtant  one,  giving,  as  it  does,  the  discharge  of 
the  river  at  the  Colorado  State  lino,  including  practically  all  of  the 
Colorado  drainage.  Roman  Mondragon,  who  keeps  a  store  at  the 
west  end  of  the  bridge,  has  kept  the  reconls  during  the  last  year. 

Discharge  rneasurevients  of  Rio  Grande,  near  Cenicero,  Colo,,  in  IfHJ.i. 

Date.  I  Hydrographw.  I      ^^^^        Dischartfe. 


I  Feet.          Secotid-feet. 

April  16 P.  a)gswell._ _...  1.65                328 

May  19 do 3.6     '          2,658 

Jnne  10 _. do 5.1     |          4,954 

June30 do '  5.1     i          4,928 


July  29 ._ do 

Aag^nfit  23 _ do 


1.6    1  3()6 

1.05  I  73 


September  11 do _ 1.0 

October  9 do  .-. 1.0 

November  6  _ do 1.1 


56 
67 
91 
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Mean  daily  gage  height,  in  feet,  of  Rio  Orande  near  Cenicero,  Colo,,  for  J90,7. 


Day. 


8.. 

«.. 
]0.. 
11-. 
IJ}.- 

w.. 

14.. 
15.. 
16.. 
17.. 
IH.. 
!«.. 

an.. 

21.. 
22.. 

2:j.. 

24.. 
25.. 
20.. 
27.. 
28.. 
29.. 
30.. 
3!.. 


I 
Jan.    Feb.  Mar.  Apr.  May.  Jnne.  Jiily.|Aii«:.  Sept.  Oct.   Nov.  •  Dec. 


0.80 

.80 ; 

.80 

.80 

.80  I 

.80 

.80  I 

.W, 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 


0.80 
.80 
.80 
.80 
.80 
,80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

'  .80 
.80 
.80 
.80 
.80 
.80 
.80 


0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 
.90 
1.20 
1.40 


1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.60 
1.00 
l.flO 
1.00 
1.00 

i.eo 

l.fiO 
1.50 
1.50 
l.iiO 
1.50 
1.50 
1.60 
1.50 
1.50 
1.60 
1.50 
1.50 
1.60 
1.00 
1.70 
1.80 


1.90 
2.00 
2.80 
2.90 
3.00 
8.00 
3.00 
3.40 
3.40 
3.40 
3.60 
3.00 
8.70 
3.80 
3.80 
4.20 
4.40 
4.10 
3.70 
3.40 
2.90 
2.00 
2.50 
2.40 
2.20 
2.40 
2.80 
2.60 
2.70 
2.80 
3.00 


3.40 
3.80 
4.10 
4.50 
4.50 
4.50 
4.50 
4.60 
5.00 
5.10 
5.20 
5.80 
6.20 
7.00 
7.20 
8.00 
8.00 
10.00 
7.80 
I  7.80 
I  7.70 
7.30 
I  7.20 
j  6.60 
'  6.20 
I  6.00 
5.80 
5.50 
5.20 
5.20 


4.80 
4.60 
4.30 
4.00 
3.80 
3.30 
2.80 
2.40 
2.30 
2.30 
2.20 
2.20 
2.10 
1.90 
1.80 
1.80 
1.70 
1.80 
2.10 
2.20 
l.flO 
1.90 
1.90 
1.90 
1.70 
1.80 
1.80 
2.00 
1.60 
1.40 
1.80 


1.20 

1.10 

1.20 

1.00 

.90 

.90 

.70 

.90 

.80 

.70 

.90 

.TO 

.70 

.90 

.70 

.80 

.90 

.80 

.90 

.80 

.90 

.90 

.90 

.90 

1.10 

1.00 

1.10 

1.10 

1.00 

.90 

1.00 


1.10 
1.00 
1.00 
1.00 
1.00 
1.0? 
1.00 
1.00 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.80 
1.20 
1.20 
1.20 
1.20 
1.10 
I.IO 
1.10 
1.10 
1.10 
l.iO 
1.10 


1.10 

1.10 

1.10 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00  I 

1.00  I 

1.00  I 

1.00  I 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.40 
1.50 
1.60 
1.40 
1.40 
1.40 
1.50 
1.60 
1.50 
1.60 
1.60 
1.00 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.00 


1.60 

i.eo 
i.eo 

1.00 
1.60 

I.eo 
i.ao 
i.et) 

1.00 

I.eo 
I.eo 
I.eo 
i.ao 

1.00 

I.eo 
l.eii 

l.Oit 

I.eo 
I.eo 

1.00 

I.eo 
I.eo 
I.eo 
I.eo 

1.60 
1.70 
1.60 

I.eo 
I.eo 
I.eo 


Hating  table  for  Rio  Orande  near  Cenicero,  Colo.,  from  January  1,  190S,  to 

December  SI,  190S, 


Gage 
hoiKnt. 


Fert. 
0.7 
.8 
.9 
1.0 
l.l 
1.2 
1.8 
1.4 
1.5 
1.6 


Dlaoharge.  |    jj^ig^®.  '  I^ischarge. 


Second-feet  J 
14  ! 
25  1 
40  I 
60 
84    I' 

112 

144 

184 

236 

800 


Feet. 
1 
1.8 

1.9 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 


7    I 


Second-feet. 
376 
463 
556 
656 
874 
1,110 
1,355 
1,605 
1,865 
2,125 


height. 

F>et. 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.5 


Discharge. 

hSSR. 

Second-feet. 

Feet. 

2,385 

6.0 

2,655 

6.5 

2,930 

7.0 

3,225 

7.5 

3,530 

8.0 

3,840 

1      8.5 

4,150 

!      9.0 

4,460 

'      9.5 

4,780 

i     10.0 

5,580 

1 

Discharge.  ' 

Second-feet. 
6,380 
7,180 
7,980     ' 
8,780 
9,580     I 
10,880 
11,180 
11,980     ' 
12,780    ; 


Cnrve  not  well  defined  lietween  g&ge  heighta  1 .7  and  5  feet,  and  very  nncertain 
between  gage  heights  5  and  10  feet. 
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Estimated  monthly  dincharge  of  Rio  Grande  near  Ceniceroj  Colo.  ^  for  ItHhi. 
[Drainage  area,  7,005  square  miles.] 


Discharge  in  second-feet. 


Month. 


January 

Febmary 

March _ . 

April 

May 

June 

July 

An^nst 

September 

October 

November 

December 

The  year 


Maximum. 


25 

25 

184 

462 

8,840 

12,780 

4,460 

112 

112 

84 

800 

876 

12,780 


Minimum. 

Mean. 

25 

25 

25 

25 

25 

34 

286 

814 

556 

2,012 

2,385 

6,875 

144 

1,178 

14 

47 

60 

90 

60 

64 

60 

213 

*m 

302 

14 

890 

Rnn-off. 


Total  in 
acre-feet. 

8econd-ft*et 

Depth  in 
inches. 

1,537 

0.008 

0.003 

1,388 

.008 

.003 

2,091 

.004 

.oa5 

18,684 

.041 

.046 

123,713 

.261 

.301 

879,339 

.828 

.924 

72,432 

.158 

.176 

2,890 

.006 

.007 

5,a55 

.012 

.013 

8,935 

.008 

.009 

12,674 

.028 

.081 

18,569 

.039 

.045 

642,607 


.116  I       1.563 


CONEJOS  RIVER  NEAR  MOGOTE,  COLO. 

This  station  was  established  August  25,  1890,  by  A.  L.  Fellows. 
The  gage  is  located  500  feet  below  the  higliway  bridge  4  miles  from 
Mogote,  Colo.  It  consists  of  a  vertical  pine  board  nailed  to  a  stump  of 
a  tree  on  the  right  bank.  It  is  read  twice  each  day  by  Miss  Josephine 
King.  Discharge  measurements  are  made  from  the  downstream  side 
of  the  highway  bridge.  The  initial  point  for  soundings  is  the  inside 
face  of  the  abutment  on  the  right  bank,  downstream  side.  The  chan- 
nel is  straight  above  and  below  the  station,  and  tlie  banks,  though 
low,  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  gravel  and  cobblestones.  There  is  but  one  channel,  broken  by  the 
central  pier  of  the  two-span  bridge.  No  bench  marks  have  been 
established. 
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Discharge  mecufuremejits  of  Conejos  Rwer  near  Mogoie,  Colo.,  in  lluhL 


Date. 


April  17 

May  18 

June  9  _ 

Jnlyl 

July  30. 

August  24 

September  13 . 

October  10 

November  7 . . 


Hydrographer. 


F.Cogswell 

do 

do 

do 

do 

do 

do    ..._ 

do 

do 


heil^t. 

Dtscharfre 

Feet. 

Second-fert. 

1.9 

isr, 

3.3 

1,109 

3.7 

1,767 

3.4 

1,262 

1.8 

292 

1.5 

1»5 

1.4 

167 

1.3 

m 

.       1.0 

58 

Mean  daily  gage  height,  in  feet y  of  Conejos  River  near  Mogote,  Colo.,  for  IWui. 


Day. 


Apr.      May. 


1 

";;;:;:;:::;;::::;;;:;:::::::::::;;:;:::::;c::::: 

6 

I 

» 

1" j 

11 I I 

14 ! 

15 

16 

17 1.95  1 

1« l.«j 

19 1.90 

aO '      2.(X) 

SJl 1.95 

22 2.:i() 

23 '      2.55 

24 2.75 

25 ,      2.») 

iHS 2.85 

27 '      2.65 

28 2.65 

29 2.«() 

30 1      2.70 

31 


June. 


2.90 
3.00 

3.a> 

3.40 
3.40 
3.40 
3.50 
3.50 
3.60 
3.60  j 
3.40  I 
3.40  ! 

8.50  I 
3.(J5  I 
3.K5  ' 
3.85  ' 
3.70  I 
3. 15 
2.95  I 
3.05  I 
2.75 
2.80  I 
2.85  I 
2.85  I 
3.30 
3.a5 
3.80  I 

3.55  I 
4.05 


July.      Aug.      Sept.      Oct. 


«4.30 
4.a5 
4.35 
3.a5 
8.80 
3.75 

"4.30 
4.00 
3.85 
3.65 
3.75 
3.8') 
3.85 
3.J)5 
3.90 
3.ft5 

«4.«0 
4.65 
4.45  ' 
4.25 
4.40 
4.a5 
4.05 
4.05 
3.75, 
3.80 
3.85 
3.75 
3.80 
3.T5  I 


3.45 
3. 15 
3.20 
3.20  I 
3.00 
2.90 
3.00  , 
2.  .50 
2.  .50 
"3.00 
3.0/1 
2.70 
2.(i5 
2.45 
2.70 
2.75  : 

2.65  I 
2.45 
2.25 
2.50  , 
2.50  ' 

2.  a-) 

2.40    . 
2.45  ' 
1.90 
1.85 
"2.45  i 
1.90  I 
1.85  I 
1.85  ; 


I- 


1.45 
1.70 
1.55 
1.40 
1.85 
1.40 
1.40 
1.50 
1.45 
1.40 
1.35 
1.40 
1.40 
1.40 
1.40 
1.45 
1.70 
1.50 
1.35 
1.46 
1.45 
1.45 
1.40 
1.45 
1.45 

l.:i5 

1.30 
1.30 
!.30 
1.30 
1.25 


\.m 

1.30 
1.20 
1.30 
1.30 
1.40 
'1.05 
l.«0 
1.40 
1.40 
1.% 
1.50 
1.40 
1.40 
1.3[) 
1.25 
1.35 
1.25 
1.25 
1.20 
1.30 
1.25 
1.20 
1.25 
1.40 
1.35 
1.40 
1.40 
1.40 
1.40 


1.40 
1.45 
1.40 
1.4<l 
1.40 
1.40 

i.:i% 
l.:ii» 
1.:*) 

1.10 
1.25 
1.40 
1.4<) 
1.25 
1.20 
1.25 
1.20 
1..30 
1.30 
1.25 
1.30 
1.30 
1-25 
1.25 
1.:*) 
1.35 
1.25 
1.25 
1.35 
1.90 
1.20 


a  Heavy  rain. 


HOYT.] 
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Rating  table  for  Conejos  River  near  Magot*\  Colo, ,  from  April  17  to  May  IS,  KXhi 


^t. 

'  Discharge. 
Serond'/eet. 

hei^it. 

DitK-harge. 
Seco  iil-/ret. 

Gage 
height. 

Feet. 

Diwbargt). 
Senpiut-feet. 

Gage 
height. 

Feet. 

Di.'K'harge. 

Fert 

Feet. 

Second-feet. 

1.9 

185 

2.5 

473 

3.1 

900 

3.7 

1,770 

2.0 

226 

2.6 

532 

3.2 

1,000 

3.8 

1,940    ] 

2.1 

269 

2.7 

594 

3.3 

1,120 

3.9 

2,110 

2.2 

315 

2.8 

659 

3.4 

1.270 

2.3 

364 

2.9 

730 

3.5 

1.432 

2.4 

417 

3.0 

810 

3.6 

1.600 

Rating  table  for. Conejos  Rive-^  near  Magote,  Colo.  ^  from  May  10  to  December  ,il, 

190.i. 


h?iSt.     ^^^^^       heiX      r>»«<^'^«'Ke.      ^i^,^   \  Di«.harge.  ;    ^^^^,^     Discharge. 


Feet. 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 


Secinid-feet. 
58 
83 
109 
137 
167 
197 
227 
258 
291 
325 


I 


Feet. 
2.0 
2.1 

2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 


SecoHd-feet. 

Feet. 

360 

3.0 

396 

3.1 

I 


433 
472 
514 
558 
605 
655 
710 
770 


3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 


Second-feet., 
840  I 
910 
1,000 
1,120 
1,270 
1,432  ' 
1,600 
1,770 
1,940  I 
2,110  ' 


Feet. 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 


Second-feet. 
2,280 
2,450 
2,620 
2,790 
2,960 
3, 130 
3,300 
3,470 


Estimated  monthly  diacharge  of  Conejos  River  near  Magote.,  Colo.^  for  KHU. 
[Drainage  area,  'JSeSt  square  miltM.] 


Month. 


April  17-30. 

May 

June 

July 

Augnat 

September  . 
October 


Discharge  in  second-feet. 


Max  imam,  i  Minimum. 


730 

165 

2,365 

683 

3, 385 

1,685 

1,351 

308 

258 

123 

343 

109 

182 

109 

Mean. 

436 

1,291 

2  323 

■    645 

173 

157 

138 


Run-oif. 

Total  in 
acre-feet.     Second-feet  ri^„*i,  :„ 


12, 107 

79, 380 

138,228 

39, 660 

10,637 

0, 342 

8,  485 


1.55 

4. 58 

8.24 

2. 29 

.61 

.56 

.49 


The  period... .  i.. !    297,839 


0.81 

5.  28 

9. 20 

2.  ($4 

.70 

.62 

.56 
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RIO   GRANDE   NEAR  DEL  NORTE,  COLO. 

Measurements  and  observations  were  first  begun  in  the  vicinity  of 
Del  Norte  in  1889  by  George  T.  Quinby.  The  object  of  the  measure- 
ments was  to  obtain  the  flow  of  the  river  before  water  was  divert-e<l 
for  the  agricultural  region  of  San  Luis  Valle}^  and  by  a  compari- 
son of  this  with  the  figures  obtained  at  Embudo  to  acquire  data  as 
to  the  effect  of  the  numerous  ditches  taking  out  water  between  the 
two  points.  The  river  25  miles  above  Del  Norte  flows  out  of  the  can- 
yon at  Wagon  Wheel  Gap.  Little  water,  however,  is  diverted  until 
the  edge  of  the  San  Luis  Valley  is  reached,  the  largest  canal  heading 
near  the  town  of  Del  Norte.  During  freshets  the  river  divides  into  a 
number  of  channels,  making  it  difficult  to  obtain  measurements  near 
town.  In  order  to  avoid  the  expense  of  establishing  a'station  during 
time  of  high  water  the  first  measurements — those  about  June  1 — 
.were  made  from  several  bridges  crossing  the  numerous  branches. 
The  i*esults  were  not  wholly  satisfactory,  and  on  June  25  a  station 
was  established  above  the  branches.  Later  a  locality  about  2  miles 
farther  up  was  chosen. 

The  station  is  about  2  miles  west  of  the  town  of  Del  Norte,  above 
the  main  canal,  taking  water  from  the  Rio  Grande,  and  is  alwve  all 
the  irrigating  ditches  of  importance.  The  river  flows  in  one  channel, 
about  175  feet  wide  and  of  very  regular  section.  The  banks  on  eacli 
side  are  steep,  and  the  water  is  reported  never  to  overflow.  The 
course  of  the  stream  is  straight  for  several  hundred  yaixis  both  above 
and  below  the  section.  An  inclined  gage  is  set  at  an  angle  of  alK>ut 
31)'"  to  the  horizontal  on  the  right  bank  and  is  referred  to  bench 
marks.  As  noted  on  October  10,  1891,  No.  1  is  a  large  nail  in  thv 
root  of  a  tree  15  feet  northwest  of  the  end  of  the  cable  on  right  bank 
of  river.  Bench  mark  No.  2  is  a  large  nail  in  the  root  of  a  tree  25 
feet  southwest  of  the  end  of  the  inclined  gage.  Both  bench  mark.s 
are  7.54  feet  above  the  datum  of  the  gage. 

On  June  16,  1900,  the  gage  rod  was  connected  witli  an  iron  bench 
mark  of  the  United  States  Geological  Survey  set  in  the  ground  about 
25  feet  south  of  the  rod,  the  zero  of  the  rod  being  9.25  feet  below  the 
bench  mark. 

Gagings  were  first  made  from  a  flatlK)at,  4  feet  wide  and  14  feet 
long,  attached  by  rope  and  tackle  to  a  |-inch  wire  cable  fasteneil 
to  a  large  cottonwood  tree  on  the  left  bank  and  to  a  sand  anchor 
on  the  right  bank.  They  are  now  made  by  means  of  a  car  which 
travels  across  the  river  along  a  steel  cable,  the  distance  being 
marked  on  a  tag  wire.  The  channel  is  excellent,  the  water,  although 
falling  rapidly,  seldom  scouring,  and  the  bed  therefore  remaining 
pra(^tically  the  same  from  year  to  year.  The  bed  of  the  channel  is 
covered  with  small  bowlders,  and  the  sides,  although  not  high,  have 


Horr.l 
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never  been  known  to  overflow.     The  observer  is  J.  S.  Regan,  wlio  Ims 
kept  the  records  regularly  ever  since  the  station  was  establish<Ml. 

Discharge  metusurementm  of  Rio  Gramle  ne<tr  Del  Norte ^  (*o/ri,,  in  liHU. 


Date. 


Hydroin^pher. 


0»L 
helKht 


fit     '  l^i«*l»»>'g«. 


I 


April  18 !  F.  CogBwell 

MaySO do      

Jnne  11 ' do 

July 2 .do  .     ... 

July  31... do    

September  14 do 

October  12 i do 

November  9 .do 


FWt.  • 
\.H5 
3.65 
5.7 
4. 45 
2.05 
1.9 
1.52 
1.4 


Second-feet. 

569 

2, 150 

5, 195 

8,198 

699 

593 

385 

26!J 


Mean  daily  gage  height,  in  feet,  of  Rio  Grmule  near  Del  Norte,  Colo.,  for  lOoJ, 
Thkj.  Apr.      May.     June.     July.      Aujf-  |  Sept.       Oct. 


1 

...        1.74 

2.«) 

5.76 

4.80 

1.98 

1.66 

1.62 

:r 

1 .  m 

3.«2 

5.84  1 

4.26 

1.92 

1.74 

1,^ 

4 

h 

1  4^ 

a.H4 

5.36  ! 

3.58 

1.86 

1.70 

1  70 

B 

1      I.4« 

4.(12 

5.42 

3.;c 

l.«) 

2.10 

1.66 

S 

9 

10 

1.74 

4.:« 

5.48  1 

3.40 

1.80 

2.12 

l.(S4 

11 

12 

1.88 

4.54 

5. 74 

3.42 

1.76 

1.82 

1.58 

13. 

1  rM 

4.96 

6.(16 

3.14 

1.74 

1.96 

1.52 

U 

15 

16 

1.84 

5.64 

6.12 

3.(10 

1.70 

1.88 

1.52 

17 

1    Q9. 

5.16 

6.21) 

3.:)n 

1.80 

1.82 

1  50 

18 

19 , 

1.88 

3.92 

6.(X) 

2.96 

1.76 

1.78 

1.50 

ao 

a 

sa 

2.W 

•,i.7H 

5.74 

2.74 

1.70 

1.70 

1.48 

2i.... 

'    2  m 

3.34 

5.82 

2.60 

1.74 

1.68 

1.46 

24 

25 

1    li.m 

3.4« 

5.54  , 

2.42 

l.i12 

1.62 

1.44 

«.... 

27 

ffl 

:?.»« 

3.72 

5.2r) 

2.J« 

1.9(? 

1.60 

1.42 

80 

2  74 

3.80 

5. 12 

2.20 

1.74 

l.(JO 

1.40 

30 

31 

5.12 

1 

2.(W 

1.70 

1.42 

IRR  99--04 26 
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[NO.  ». 


•Rating  taf)le  for  Rio  Grande  near  Del  Norte,  Colo.,  frcmi  January  1  to  Dcveviltcr 


1  heiKht. 

Discharge. 

he^St. 

Discrharge. 

height. 

Discharge. 

Gage 
height. 

Di8iha:ge. 

Feet. 

Second-feet. 

Feet. 

Setxtnd-feet.' 

Feet. 

Second-feet. 

Feet. 

Secoiid-feet. 

1.4 

269 

2.4 

965    1 

3.4 

1,880 

4.8 

3,720 

1.5 

.      828 

2.5 

1.045 

3.5 

1,985 

5.0 

4,045 

1.6 

389 

2.6 

1,125 

3.6 

2,095 

5.2 

4,375 

1.7 

454 

2.7 

1,210 

3.7 

2,210 

5.4 

4,705 

1.8 

522 

1       2.8 

1,300 

3.8 

2,325 

5.6 

5,035 

1.9 

592 

^.9 

1,390 

3.9 

2, 445 

5.8 

5,365 

2.0 

665 

3.0 

1.485 

4.0 

2, 570 

6.0 

5,695 

2.1 

740 

'       3.1 

1,580 

4.2 

2,835 

6.2 

6,025 

;    2.2 

815 

j       3. 2 

1,675 

4.4 

3,115 

2.3 

890 

3.3 

1,775     ! 

4.6 

3,410 

1 

Cnrvo  extended  above  5.70  feet  gage  height. 

Estimated  monthly  discharge  of  Rio  Grande  near  Del  Norte ^  Colo,,  for  190A. 


[Drainage  area,  1,400  aqnare  miles.] 


I 


Disctharge  in  second-feet. 


Month. 


Maximum.     Minimum.       Meiin. 


Run-off. 


April  «  . 

May  '« - 

June  « 

Jnly  « 

August  « -  . . 
Septemt)er '« . 
October  «  ... 


The  period  . 


1,561 

5,101  . 

6,025 

3,720 

650 

755 

454 

6,025 


304 
1,390 
4, 243 

710 

454 
.  389 

269 

269 


748 

2,829 

5, 189 

1,055 

526 

515 

349 


Total  in 
acre-feet. 


44, 509 

173,948 

308, 767 

101,762 

32, 342 

30, 645 

21,459 


Second-feet  rk„„4.>-  j„ 


0.53 
2.02 
3.71 
1.18 
.38 
.37 


0.59 

2.33 

4.14 

1.36 

.44 

.41 

.29 


-I- 


«  Gage  readings  every  second  day.     Calcnlations  from  mean  (m  assumption  of 
full  number  of  days  in  each  month. 

MISCELLANEOUS  MEASUREMENTS  IN  THE   RIO    (JRANDE   DRAINAGE 

BASIN. 

The  following  miseellaneoiis  measurements  were  made  in  the  Rio 
C4rande  drainage  basin  in  1903: 

Miscellan^'ons  measurements  in  Rio  Grande  drainage  Ixisin  in  190S,     . 


Date. 


Stream. 


L(xyility. 


Septeml)er  13  _ . .    Rio  Grande '  Alamosa,  Colo. 

October  11     -do    do    

Noveml)er  S do do..       .  .. 


Dl*«- 

ctiai  ge. 

Sec-fret. 

56 

15 


INDEX. 


A.  PA«e. 

Adobe  Creek  in— 

Arkanaui  Biver  basin: 

dlacharge 804 

AlftmoBa,  Colo. 
Bio  Grande  at: 

discharge 408 

Amity,  Colo. 

Arkan  W8  River  at : 

discharge 810 

Amity  Canal  in— 

Arkansas  River  basin: 

discharge 804 

Anadarko,  Okla. 
Washita  River  at 

description 815 

discharge 316 

gageheights 816 

Apisbapa  River  in— 

Ark  tnsas  River  basin: 

discharge ai>4-8IJ5 

Arkalon,  Eans. 

Cimarron  River  near. 

description 247 

discharge 247 

gageheights 247 

Arkansas  City,  Kans. 
Arkansas  River  at: 

description 283 

discharge 264 

discharge,  monthly 266 

gageheights 264 

rating  table 286 

Walnut  River  at 

description 261 

discharge 261 

discharge,  monthly 283 

gageheights 282 

ratingtable 262 

Arkansas  Junction,  Colo. 

Lake  Fork  of  Arkansas  River  at: 

discharge- 311 

gageheights 312 

Arkansis  River  at— 
Amity,  Colo.: 

discharge 310 

Arkansas  City,  Kans.: 

description 2fSi 

discharge 264 

dist'harge.  monthly      2B6 

gage  heigh t.H 264 

ratingtable 285 

Byron,  C^lo.: 

discharge 305-306 


Arkansas  River  at— Continued.  Page. 

Oaddoa  bridge,  Colo.: 

discharge 3U6 

Canyon,  Colo.: 

description 2B7-298 

discharge 299 

discharge,  monthly 801 

gageheights 299 

ratingtable 30O 

Colorado  and  Kansas  dam. 

discharge 811 

Coolldge,  Kans.: 

description 272 

discharge... 273 

discharge,  monthly 274 

gageheights 272-273 

ratingtable 273-274 

Dodge,  Kans.: 

description 288 

discharge 288 

gageheights 268-289 

Granada,  Colo.: 

description 274-275 

discharge 276,310 

discharge,  monthly 276 

gage  heights 275 

ratingtable 275 

Groto,  Colo.: 

discharge 310 

Holly,  Colo.: 

discharge 310 

Hutchinson,  Kans.: 

description 286 

discharge 286 

dicharge,  monthly 267 

gageheights 286-287 

ratingtable 287 

La  Junta,  Colo. : 

description 2H2 

discharge 282-2H;^ 

discharge,  monthly 2H6 

gageheights 283 

ratingtable 284 

Lamar  bridge,  Colo. : 

discharge 306 

Las  Animas,  Colo. : 

discharge 305 

NeiioHta,  Colo.: 

description 2S8  3H» 

discharge 2H0 

discharge,  monthly 2J)1 

gageheights 290 

ratingtable 291 

4o;5 
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Arkansaa  Rivor  at— Continued. 
Proveps,  Ck>lo.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Pueblo,  CJolo.: 

description 

discharge 

dischai^e,  monthly 

gage  heights 

rating  table 

Rocky  Ford,  Colo.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Salida,  Colo.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

State  line,  Colo.: 

discbarge 

Syra(*use,  Kans.: 

description 

discharge 

discharge,  monthly 

gage  heights 

i-ating  table 

Arkansas   River   drainage   basin,    de 

scription 

Arkansas  River,  East  Fork,  at— 
LeadviUe  Junction,  Colo.: 

discharge 

gage  heights 

Arkansas  River,  Lake  Fork,  at— 
Arkansas  Junction,  Colo.: 

discharge 

gage  heights 

Arkansas  River,  Tennessee  Fork,  at— 
LeadviUe  Junction,  Colo.: 

gage  heights 

Arkins,  Colo. 

Big  Thompson  Creek  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

latingtable 

Handy  ditch  near: 

description 

d  ischar  ge 

discharge,  monthly 

gnge  heights 

niling  table 

Arlington,  Mo. 

UoM'onade  River  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 


Page. 

276 

277 
278 
277 
*278 

20a-294 
296 


296 

385-286 
286 
288 

287 
287-288 

9)1-902 
802 
804 

:JU2-3Q8 
808 

31U 

260 
269 
271 
270 
270-271 

24H244 


311 
311 


311 
312 


312 


188-188 
189 
191 
190 

190  I 

191 

191  I 
193 

192  I 
192 


! 

86 

36  I 

H8 

37 


Arlington,  Mo.— Continued.  PaK<^ 
Little  Piney  Creek  near: 

description .«..  3H 

discharge 38 

discharge,  monthly 39 

gageheights 38 

rating  table 39 

Arlington,  Nebr. 

Elkhom  River  near 

description IM) 

discharge 141 

discharge,  monthly 142 

gageheights 141 

rating  table 142 

Ashfield,  Mont. 

Beaver  Creek  near: 

description 1(1) 

discharge Itt) 

gageheights 101 

Augusta,  Mont. 
Sun  River  near: 

description lie-117 

Austin,  Tex, 

Colorado  River  at: 

description :04 

discharge 335 

discharge,  monthly :i&$ 

gageheights 335 

ratingtable 33S 

B. 

Battle  Creek  at— 

Hermosa,  S.  Dak.: 

description 54 

discharge 55,135 

gageheights 55 

Bear  Butte  Creek  above— 

Sturgis,  S.  Dak.: 

discharge 135 

Beaver  Creek  at— 

Buffalo  Gap,  S.  Dak.: 

discharge 135 

Beaver  Creek  near— 

Ashfield,  Mont.: 

description 100 

discharge 100 

gageheights 101 

Beaver  Creek  overflow  channel  near-- 

Bowdoln,  Mont.: 

description 101-1U2 

discharge lie 

gageheights 102-108 

Belle  Fourche,  S.  Dak. 

Belle  Fourche  River  at: 

description .57 

discharge 67 

discharge,  monthly 58 

gage  heights.  58 

rating  table. 58 

Red  Water  River  af 

dest^ription 38 

discharge 59 

discharge,  monthly 6H 

gage  heights 80 

rating  table 00 
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Belle  Foarche  Power  Canal  in-  Piftfrc>- 
Red  Water  Valley: 

discharge. 185 

Belle  Foarche  River  at— 
Belle  Fonrche,  8.  Dak.: 

deacription 57 

discharge 67 

discharge,  monthly B® 

gage  heighta 58 

rating  table 5K 

Benkelman,  Nebr. 

Repnblican  River  at: 

description S»i«i\ 

disrharge 221 

dismharge,  monthly JSK 

gageheights 321 

ratingtable 2322 

Sooth  Pork  Repnblican  River  at: 

deacription 222~22» 

discharge 283 

discharge,  monthly 224 

gageheights 22^-224 

ratingtable 224 

Big  Piney  Creek  neai^ 
Hooker,  Mo.: 

deacription  40 

discharge 40 

discharge,  monthly 41 

gageheights 40 

ratingtable 41 

Big  Sandy  Creek  in— 
Arkansas  River  bafdn: 

discharge 806 

Big  Sionx  River  at- 
Watertown,  S.  Dak.: 

description 42-48 

discharge 43 

discharge,  monthly 44 

gageheights 43-44 

ratingtable 44 

Big  Thompson  Creek  near— 
Arkin8,Colo.: 

description 188-180 

discharge 189 

discharge,  monthly 191 

gageheights 190 

ratingtable 190 

Bighorn  River  near— 
ThermopoUs,  Wyo. : 

description 89 

discharge 90 

discharge,  monthly 91 

gageheights 90 

ratingtable 91 

Bigspring,  Nebr. 

South  Platte  River  at: 

description 176-177 

discharge 177 

discharge,  monthly 178 

gageheights 177-178 

ratingtable 178 

Blackhawk.S.Dak. 

Box  Elder  Creek  near: 

description 49 

discharge 50 

gageheights 50 


Blair'H  ranrh,  S.  Dak.  Page. 

Spring  Creek  at: 

description 53 

discharge .'i3 

gageheights 5!i^ 

Blue  Creek,  Okln.: 

discharge 320 

Blue  River  near  - 
Manhattan,  Kans.: 

d&srription 211 

diwharge 212 

discharge,  monthly 213 

gageheights 212 

ratingtable 213 

Boggs  (Vt»ek,  Colo.,  at- 
mouth: 

discharge 311 

Bolan  ditch  in- 

Beaver  Creek  drainage  basin,  8. 
Dak.: 

discharge 18B 

Bowdoln,  Mont. 

Beaver   Creek    overflow   channel 
near: 

description 101-102 

discharge 102 

gageheights 102^108 

Box  Elder  Creek  at— 
Blackhawk,  S.  Dak.: 

description 49 

discharge 60,136 

gageheights 60 

Bozeman,  Mont. 

Middle  Creek  near: 

description 129-130 

discharge 130 

Brazos  Riv^  at— 
Richmond.,  Tex.: 

description 389 

discharge 330 

discharge,  monthly 382 

gageheights 330-3in 

ratingtable 331 

Waco,  Tex.: 

description 32r>-;«8 

discbarge 327 

discharge,  monthly 328 

gageheights 327 

ratingtable 888 

Brazos  River  drainage  basin: 

description 385 

Bridgeport,  Nebr. 

North  Platte  River  at: 

description 150-160 

discharge 160-161 

discharge,  monthly 162 

gageheights ^ 161 

ratingtable 162 

Broncho,  N.  Dak. 
Knife  River  at: 

description 68 

discharge 69 

discharge,  monthly 70 

gageheights 69 

ratingtable 70 
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Brown  ditch  in—  Pa«re. 

Spearfisb  Valley: 

dischargfe 136 

Bur.kman,  N.  Mex.    See  Rio  Grande. 
BoflFalo,  Wyo. 

Clear  Creek  at: 

description 74 

diachargre 75 

dlacharge^  monthly 76 

gage  heights 75-76 

rating  table '. 76 

Buffalo  canal  in— 

Arlcansas  River  basin: 

discharge 9» 

Buffalo  Oeck,  Colo.,  at  and  near- 
Granada,  Colo.: 

discharge 306 

mouth: 

discharge 306 

Buffalo  Gap,  S.  Dak. 
Beaver  Creek  at: 

discharge 136 

Byron,  Colo. 

Arkansas  River  at: 

discharge 305-306 

C. 

Cache  la  Poudre  River  near— 

Greeley,  Colo.: 

description 186-187 

discharge 187 

discharge,  monthly 188 

gage  heights 187 

rating  table 188 

Caddoa,  Colo. 

Caddoa  Creek  at: 

discharge 307 

Caddoa  bridge,  Colo. 

Arkansas  River  at: 

discharge 305 

Caddoa  Creek.  Colo.,  at— 

Caddoa,  Colo.: 

discharge 307 

mouth: 

discharge 307 

Camp  Crook,  S.  Dak. 

Little  Missouri  River  at: 

description 73 

discharge 7* 

gageheights 74 

Canadian  River,  North  Fork,  near— 

Elreno,  Okla.: 

description 844 

discharge 244 

gage  heights 244-245 

Woodward,  Okla.: 

description 246 

gageheights 246 

Cannon  Ball  River  at— 

Stt»ven8on,  N.  Dak.: 

description 64 

discharge 65 

gage  heights 65 

Canyon,  Colo. 

Arkansas  River  near 

description 297-298 

discharge 299 


Canyon,  Colo.— Continued.  Pki^e. 

Arkansas  river  near— Continued. 

discharge,  monthly 3UI 

gageheights S9© 

rating  table ;«C» 

Canyon  ditch  at: 

discharge 307 

South  Canyon  ditch  at: 

discharge 3IRM110 

Canyon  ditches  at  Canyon,  (V)lc>.    See 

Carlsljad,  N.  Mex. 
Pecos  River  at: 

description 35K-:fl» 

discharge HSM 

gageheights 8rj»-3Qll 

Cascade,  Iowa. 

North  Maquoketa  River  at: 

discharge 18 

Cascade,  Mont. 

Missouri  River  at: 

description 117 

discharge 117 

discharge,  monthly 119 

gageheights UH 

rating  table 118 

Cascade  Creek  at— 

Cascade  Springs,  S.  Dak.: 

dischai*ge 135 

Catoosa,  Ind.  T. 

Verdigris  River  near. 

description SBO 

gageheights 261 

Cedar  Rapids,  Iowa. 
Cedar  River  at: 

description 21-22 

discharge H 

discharge,  monthly 24 

gageheights 23 

rating  table 23 

Cedar  River  at— 

Cedar  Rapids,  Iowa: 

description 21-22 

discharge 28 

discharge,  monthly 24 

gageheights 23 

rating  table 23 

Cenicero,  Colo. 

Rio  Grande  near 

description 385 

discharge 395 

discharge,  monthly 397 

gageheights 396 

rating  table 396 

Chandler  Creek  near- 
Richards,  Okla.: 

discharge 32f) 

Cherry   Creek,    Mont.     See    Madison 

River. 
Cheyenne  River  at— 
Edgemont,  S.  Dak.: 

description 56-56 

discharge 56 

gageheights 56 

Chinook,  Mont. 

Harlem  ditch  near 

discharge 136 
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Obinook.  Mont,— Continued.  Pajre 

PftTBdiae  Valley  canal  near: 

description HH" 

discbarge IW 

gage  heights 107 

diristian's  ranch,  near  Augueta,  Mont. 

Bun  River  at 

description 116-117 

C^tmarron  Biver  at  or  near— 

Arkalon,  Kans.: 

description 247 

discharge JJ47 

gage  hoights  5847 

Waynoka,  Okla.: 

description »4*1 

gage  heights -. JJ4II 

Clay  Creek,  near— 

Lanuur,  Colo.: 

discharge **7 

CI«ar  Creek  at— 

Buffalo,  Wyo.: 

description 74 

discharge 75 

discharge,  monthly 7U 

gage  heights 75-76 

rating  table 76 

Forkacreek,  Colo.: 

description 1»7-1«H 

discharge 19H 

discharge,  monthly 199 

gage  heights 1»^ 

rating  table 1«0 

Clear  Creek,  North  Pork  of,  at— 

Forkscreek,  Colo.: 

discharge 207 

Clear  Creek,  South  Fork  of,  at— 

Forkscreek,  Colo.: 

dischapge 307 

Cody,  Wyo. 

Shoshone  River  at: 

description H3 

discharge H4 

discharge,  monthly H5 

gage  heights H4 

rating  table «5 

Colorado  and  Kansas  canal,  n€«r— 

Prowers,  Colo.: 

discharge 279 

discharge,  monthly —         28() 

gage  heights ^r9-2«0 

rating  table 2H0 

Colorado  and  Kansas  dam. 

Arkansas  Biver  at 

discharge Sll 

Colorado  River  at— 

Austin,  Tex.: 

description 'iSU 

disc*harge 335 

discharge,  monthly 3:« 

gage  heights 3;{5 

rating  table 55* 

Columbus,  Tex.: 

description 3:32-}KJ 

discharge 333 

gage  heights 333-334 

Colorado  River  ( of  Texas  )drainage  basin : 

description 332 


(\)lumbuB,  Nebr.  Page. 

Loup  River  at: 

description 145 

discharge 14« 

dis(*harge,  monthly 147 

gage  heights 146 

rating  table 147 

Platte  River  near. 

description ir»:i  153 

discharge 158 

discharge,  monthly 154 

gage  heights IM  154 

rating  table 154 

(N>lumbus,  Tex. 

C'olorado  River  at: 

d«K-ript:on 832-:«J 

discharge 333 

gage  heights :S«i-4B4 

C^mcord  ditch  in— 

Spearflsh  Valley: 

discharge 13B 

Conejos  River  near- 

Mogote,  Colo.: 

description 397 

discharge 308 

discharge,  monthly !)9Q 

gage  heights :iOH 

rating  tables 399 

Cook  ditch  in  - 

Spearflsh  Valley: 

discharge 136 

Cook  and  Bums  ditch  in— 

Spearflsh  Valley: 

discharge 138 

Coolidge,  Kans. 

Arkansas  River  near: 

descrription 272 

discharge 273 

discharge  monthly 274 

gage  heights 272-27:^ 

rating  table 2751-274 

Crcx)ked  Arroyo  near- 
La  Junta,  Colo. : 

di8(*harge 3f>7 

Crow  Creek  at— 

Radersburg,  Mont.: 

discharge 1516 

(Yow  Creek,  Middle,  near— 

Helca,  Wyo.: 

description IH1-1S2 

discharge 182 

discharge,  monthly 18!^ 

gageheights -..         182 

rating  table 18:^ 

Crow  Wing  River  at>- 

Pillage,  Mont.: 

description 14 

discharge 15 

gage  heights 15 

Crow    Wing    River    drainage    liasin: 

description 14 

Cruez  dit<'h  near- 
Story,  Wyo.: 

description 79-80 

discharge 8;» 

gage  heights 8<i 
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Cuero,  Tex.  Page. 

Oiiadalupe  River  near: 

description 837 

discharge 838  i 

discharge,  monthly 340 

gage  heights l6«-339  | 

rating  table SJ» 

CJyclone  ditc'h  in—  | 

Rapid  Creek  Valley:  j 

discharge 185  | 

i 
IK 
Dayt^m,  Wyo. 

Tongue  River  at: 

denc^ription H2 

discharge 82 

gage  heights Xi 

Deer  Oeok  near 

Hydro,  OkUi.: 

discharge 312 

-Del  Norte,  Ck)lo. 

Rio  Grande  near 

description 4(KM01 

discharge 401 

discharge,  mon  thly 4()6J 

gage  heights 401 

rating  table 402 

Denver,  Colo. 

South  Platte  River  at: 

description 19»-a)0 

disr-.harge 201 

discharge,  monthly 203 

gage  heights 201-202 

rating  tabla 202 

Des  Moines,  Iowa. 

Des  Moines  River  at: 

description  ..'. 31 

discharge 32 

gage  heights 32-33 

Raccoon  River  at: 

description 33 

dis(^harge J^3 

gage  heights 34 

Des  Moinf'S  River  at— 

Des  Moines,  Iowa: 

description 31 

dist'harge 32 

gage  heights aS-3!J 

Keosaufiua,  Iowa: 

description 29 

dLs:harge 29 

discharge,  monthly 31 

gage  heights  - 30 

rating  table 30 

Ottumwa,  Iowa: 

discharge 34 

Des  Moines  River  drainage  basin,  de- 
scription   28 

Devils  Gate.  Wyo. 

Rweetwatcr  River  at: 

description 172 

discharge 172 

di8<'harge,  monthly 1 74 

gag<'  heights 173 

rating  table 173 


Devils  River,  Tex.  Pkge. 

Devils  River  at: 

description 848 

discharge 849-3GO 

discharge,  monthly 351 

gage  heights 860-351 

Rio  Grande  below  month  of: 

description 346 

discharge 345-347 

discharge,  monthly 'MS 

gage  heights 347-34*^ 

Devils  River  at— 

Devils  River,  Tex.: 

description S4** 

discharge 34»-3S0 

discharge,  monthly 351 

gage  heights SiO-851 

Dodge,  Kans. 

Arkansas  River  at: 

description 288 

discharge 288 

gage  heights 268-269 

E. 

Eagle  Pass,  Tex. 
Rio  Grande  at: 

description 341 

discharge 841-.H44 

discharge,  monthly 345 

gage  heights 844 

Eckles  ditch  in— 
Spearflsh  Valley: 

discharge IJW 

Edgemont,  S.  Dak. 
Cheyenne,  River  at: 

description &Vfi6 

discharge , 56 

gage  heights G6 

El  Paso,  Tex. 

Rio  Grande  near: 

description 378-379 

discharge 379-381 

discharge,  monthly aK2 

gage  heights 881-3te 

Elk  Creek  near— 
Hobart,  Okla.: 

discharge JW) 

Elk  Creek  near- 
Piedmont,  S.  Dak.: 

description 48-49 

discharge 4I>,135 

gage  height} 49 

Elkhom  River  at  and  near- 
Arlington,  Nebr. : 

description 140 

discharge 141 

discharge,  monthly 142 

gageheights 141 

rating  table... 142 

Norfolk,  Nebr.: 

description 143 

discharge 143 

discharge,  monthly 145 

gageheights 144 

rating  table 144 
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Smoky  Hill  Biver  at: 

description 230 

dl8chArg« *..  S881 

diacharKe,  monthly sS88 

gageheights 881 

ntinstable 288 

nireno,  Okla. 

Xorth  Fork  Canadian  River  near:  i 

description 244 

diflc'harge 244 

gaf^heiffbtH 244-24A 

Enihudo,  N.  Mex. 
Kio  Urande  at: 

deneription    8*1 

diac'harj?e 3«e-i«W 

discharictN  monthly aM 

gageheifchtH 894 

Eureka,  Mo. 

Meramec  River  near: 

description 240 

discharge 240 

discharge,  monthly 242 

gageheiffhts 241 

ratingtable 241 

Brans  ditch  in— 
Kpearflah  Valley: 

discharge 138 

F. 

Pill  Creek  at— 

Hut  Springs,  8.  Dak.: 

discharge 136 

Fabe  Bottom  Creek. 

Red  Water  River  Valley: 

discharge 188 

Penton,  Mo. 

Meramec  River  at: 

description 238,239 

discharge 23«,2:» 

gage  heights 2»>,2H9 

Porkscreek,  Colo. 

cnear  Creek  at: 

description 198 

discharge 198 

discharge,  monthly 199 

gageheights 198 

ratingtable 199 

North  Pork  of  (Uear  Creek  at 

discharge 207 

South  Fork  of  Clear  Creek  at: 

di%harge 207' 

Furt  Belknap  canal  near—  I 

YanUc,  Mont.: 

description 107-108 

discharge :08 

gageheights 108 

PortGibeon,  Ind.  T. 

Grand  River  at: 

description 257 

gageheights 267 

fort  Hancock,  Tex. 

Rio  Grande  near: 

description 878 

discharge 877 

discharge,  monthly 378 

gageheights 878 


Fort  Lyon  canal,  Co!o. 
at  rating  flume: 
discharge 


P»ge. 


u. 

(Sagely  Arroyo,  Colo. 
At  mouth: 

discharge 308 

Gallatin  River  at^ 
fjogan,  Mont.: 

description iJSi  124 

discharge 124 

disi*harge,  monthly 12S 

gageheights.   134  125 

rating  table 126 

Gallinas  River  near  - 
Las  Vegas,  N.  Mex.: 

description 258 

discharge 854 

gageheights 854 

Gasconade  River  near- 
Arlington,  Mo.: 

description 36 

discharge   88 

discharge,  monthly 38 

gageheights 37 

ratingtable 87 

Glendlve,  Mont. 

Yellowstone  River  at: 

description 91-92 

discharge 92 

gageheights 98-97 

Graham  ditch,  Colo. 
at  head-gate: 

discharge 808 

Granada,  Colo. 

Arkansas  River  near: 

description 274-275 

discharge 276,310 

discharge,  monthly 276 

gageheights 275 

ratingtable 275 

Buffalo  canal  at  and  near: 

discharge 306 

Grand  River  at— 

Fort  Gibson,  Ind.  T.: 

description 257 

gageheights 257 

Granite,  Okla. 

North  Pork  of  Red  River  at: 

description 319 

discharge 819 

gageheights 380 

Greeley,  Colo. 

Cache  la  Poudre  River  near 

description 186-187 

discharge 187 

discharge,  monthly 188 

gageheights 187 

ratingtable 188 

Grey  BuU  River  at— 
Meeteetse,  Wyo.: 

description 88 

discharge 88 

gageheighU «8-89 
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Groto,  Colo.  Page. 
Arkansas  River  at: 

discbarge 310 

Guadalupe  River  near— 
Cuei-o,  Tex.: 

description 337 

discharge 338 

discharge,  monthly 340 

gage  heights 33H-339 

rating  table 33ft 

Guadalupe  River  drainage  liasin: 

des.'.ription 337 

Guernsey,  Wyo. 

North  Platte  River  at 

description lRi-166 

discharge 166 

discbarge,  monthly 167 

gage  heights 166 

rating  table 167 

H. 

Handy  dit(*h  near— 
A.rkins,  Colo.: 

description 191 

discharge 191 

discharge,  monthly 193 

gage  heights 198 

rating  table 192 

Harlem  canal  near- 
Zurich,  Mont.: 

description 106 

discharge 106 

Harlem  ditch  near- 
Chinook,  Mont.: 

discharge 136 

Hatton,  Wyo. 

Little  Laramie  River  near: 

description 170 

discharge 171 

discharge,  monthly 172 

gage  heights 171 

rating  table 171 

Havre,  Mont. 
Milk  River  at: 

description :  lOK-109 

discharge 109-110 

discharge,  monthly Ill 

gage  heights 110 

rating  table Ill 

Hawthorne  ditch  in- 
Rapid  Cre<»k  Valley.  S.  Dak.: 

discharge llVi 

Heart  River  near— 

Richardton,  N.  Dak.: 

description 66 

discharge 66 

discharge,  monthly 68 

gage  heights 67 

rating  table 67 

He<*la,  Wyo. 

Middle  Crow  Creek  near: 

description 181-182 

discharge 182 

discharge,  monthly 183 

gage  heights 1K2 

rating  table 183 


Hermosa,  S.  Dak.  Pftf^. 

Battle  Creek  at: 

description 54 

discharge .V>,  KC* 

gage  heights 'vi 

Hill  aty,  S.  Dak. 
Spring  Creek  at; 

discharge !.'*» 

Hobart,  Okla. 

Little  Elk  Creek  near 

discharge t-tSU 

Holly,  Colo. 

Arkansas  River  at: 

discharge 310 

Two  Butte  Creek  at: 

di^harge 310 

Hondo  reservoir  site,  N.  Mex. 
Hondo  River  at: 

description 3B2 

discharge 3B8 

gage  heights 368 

Hondo  River  at— 

Hondo  reservoir  site,  N.  Mex.: 

description 38i 

discharge 3B3 

gage  heights 3KS 

Roswell,  N.  Mex.: 

description 351-388 

discharge J«2 

gage  heights 3HS 

Hooker,  Mo. 

Big  Piney  Creek  near: 

description 4k) 

discharge 10 

discharge,  monthly 41 

gage  heights 44) 

rating  table 41 

Horse  Creek,  Colo, 
at  tnouth: 

discharge ...         3IB 

Hot  Springs,  S.  Dak. 
Fall  Creek  at: 

discharge 135 

Hutchinson,  Kans. 
Arkansas  River  at: 

description 968 

discharge 266 

discharge,  monthly *v 

gage  heights 3B8-2tf7 

ratingtable HSi 

Hyde  ditch,  Colo.,  at  - 
rating  flume: 

discharge 3W 

Hydro,  Okla. 

Deer  Creek  near: 

discharge 312 

I. 

Independence,  Iowa. 

Wapsipinicon  River  at: 

discharge <1 

lola,  Kans. 

Neosho  River  near: 

description 2W 

discharge &> 

discharge,  monthly 356 

gage  heights ft^ 

ratingtable 3W 
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Iow»  City,  Iowa.  Paurt'. 
Iowa  Rirer  at: 

description 24  ::'» 

diHi*hargv> :^» 

dbM^haifPo.  monthly    )!7 

gage  heiRbtfl :&vas 

ratingrtable s» 

I'lwaBiverat^ 
Itiwa  (^ty,  Iowa: 

dewription 24-SJ5 

ditt'hargp 25 

<liitrharf?e,  monthly 27 

gagnheights  25  «{ 

ratingtabte 26 

Marshalltown,  Iowa: 

description    27 

discharge 27 

gageheights 28 

Inwa  River  drainage  basin: 

deficriptlon 21 

J. 

James  canal,  Colo.,  at— 
rating  flnme: 

discharge 908 

JameH  River  at— 

Lamonre,  N.  Dak.: 

description 45 

diachai^e 45 

gageheights 45 

«T«ff eraon  River  near— 
Sappmgton,  Mont.: 

description 133 

discharge ISi 

discharge,  monthly 136 

gage  heights i:i4 

rating  table l!*i 

Jnleaborg,  Colo. 

South  Platte  River  at: 

description 179 

discharge IW) 

discharge,  monthly 181 

gageheights 18J) 

ratingtable 181 

Junction,  Kans. 

Republican  River  at: 

description 214 

discharge 214 

discharge,  monthly 216 

gage  heights 215 

ratingtable 215 

K. 

Kansas  River  at— 
Lecompton,  Kans.: 

description 2t» 

discharge 209 

discharge,  monthly 211 

gageheights 309 

ratingtable 210 

Toiwka,  Kans.: 

discharge 233 

Kan<i:;8  River  drainage  basin: 

description 208 

Kearney,  Wyo. 
Piney  Creek  at: 

description 77 


Kearney,  Wyo.- Continued.  Page. 
Piney  Orw»k  at  -Continued. 

dim'hargo   '«7-78 

dL«*charg<\  monthly    79 

gage  h(M^lit4t 78 

ratingtable 79 

Keese  ditch  near  - 
Prowers,  Colo.: 

discharge 281 

discharge,  monthly 2ft3 

gageheights 281 

ratingtable 281 

K(M>sau<|nti,  Iowa. 

Des  Moines  River  at: 

desr*ription 29 

discharge 29 

discharge,  monthly 31 

gage  heights 80 

ratingtable 30 

Kersey,  C'olo. 

Latham  ditch  at: 

discharge 807 

South  Platte  River  at: 

description 18:M84 

discharge 184,207 

discharge,  monthly 186 

gage  heights 184-185 

I                ratingtable 186 

I  Kicking  Bird  canal,  Colo, 
at  rating  flume: 

discharge 311 

Knife  River  at— 

Broncho,  N.  Dak.: 

description 68 

di.schart?e 69 

discharge,  monthly 70 

gageheights 09 

i                ratingtable 70 

La  Cueva,  N.  Mex. 
Mora  River  at: 

discharge 249 

gage  heights 249 

I^a  Junta,  Colo. 

Arkansas  River  at: 

I  d(*flcription 282 

I  discharge W2-283 

discharge,  monthly 285 

gageheights 283 

ratingtable 284 

Crooked  Arroyo  near: 

discharge 5)07 

Lake  Fork  of  Arkansas  River  at 
Arkansas  Junction,  Colo.: 

discharge 311 

gagoheights 312 

I.iamar,  Colo. 
Clay  Creek  at: 

!        .        discharge. -    307 

liamar  bridge,  Colo. 
Arkanstis  River  at: 

dLncbargo :i06 

Lamar  canal,  Colo, 
at  head-gate: 

discharge 311 
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Lamoure,  N.  Dak.  Pftge. 

James  River  at: 

deecription 46 

discharge '. 45 

gage  heights 46 

Langtry,  Tex. 

Rio  Orande  near: 

deacriptlon 386 

discharge 385^367 

discharge,  monthly 388 

gage  heights 3«7-3n8 

[jaramie,  Wyo. 

Little  Laramie  River  near: 

description 168 

discharge 1« 

gage  heights 170 

ILiaramie  River  at— 

Uva,  Wyo.: 

description 167-168 

discharge 1 168 

discharge,  monthly 169 

gageheights 168 

rating  table 169 

Las  Animas,  Colo. 

Arkansas  River  at: 

discharge 305 

Purgatory  River  at: 

discharge 809 

Las  Animas  canal,  Colo.: 

discharge 308 

Las  Vegas,  N.  Hex. 

OaUinas  River  near: 

description 253 

discharge 254 

gageheights 264 

Latham  ditch  at— 

Kersey,  Colo.: 

discharge 207 

Leadvllle  Junction,  Colo. 

East  Fork  Arkansas  River  at: 

discharge 811 

gageheights 811 

Tennessee  Fork  Arkansas  River  at: 

gageheights 812 

Lecompton,  Kans. 

Kansas  River  at: 

description 208 

discharge 209 

discharge,  monthly 211 

gageheights 209 

rating  table 210 

Lexington,  Nebr. 

Platte  River  near: 

description 155 

dlschiu>ge 165 

discharge,  monthly 157 

gageheights 156 

rating  table 156 

Liberty,  Kans. 

Verdigris  River  near: 

description  ..., 257-258 

discharge 258 

discharge,  monthly 260 

gageheights 268-259 

rating  table 269 


Little  Elk  Creek  near—  Psge. 

Hobort,  Okla.: 

discharge ffli 

Little  Laramie  River  near— 

Hatton,  Wyo.: 

description ITW 

discharge IM 

discharge,  monthly 172 

gageheights 171 

ratingtable 171 

Laramie,  Wyo.: 

description 169 

discharge 1681 

gage  heights ITn 

Little  Missouri  River  at—       « 

Camp  Crook,  S.  Dak.: 

description 7:i 

dischai^^ 74 

gageheights 74 

Medora,  N.  Dak.: 

description 70-71 

discharge 71 

discharge,  monthly 73 

gageheights 7172 

ratingtable 72 

Little  Plney  Creek  near- 
Arlington,  Mo.: 

description »< 

dischiu-ge :» 

discharge,  monthly 30 

gageheights :» 

ratingtable 39 

Livingston,  Mont. 

Yellowstone  River  near: 

description 9t 

discharge iw 

discharge,  monthly 99 

gageheights 98 

ratingtable 99 

Lockhart  ditch. 

Rapid  Creek  Valley: 

discharge 135 

Logan,  Mont. 

Qallatin  River  at: 

description 123-124 

discharge 124 

discharge,  monthly 126 

gageheights 124-125 

ratingtable.... ia» 

Longview,  Tex. 

Sabine  River  near: 

description 322 

discharge m 

Los  Alamos,  N.  Mex. 

Sapello  River  at: 

description 2494S0 

discharge 25« 

gageheights 250 

Loup  River  at— 

Columbus,  Nebr.: 

description 145 

discharge 146 

discharge,  monthly 147 

gageheights 1*5 

ratingtable 147 
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Lyons,  Ook>.  Pftffo. 

St.  Vrmin  Creek  nmar 

dMcription 1»-1»4 

diBcharge IM 

dlncharge,  monthly 196 

gage  heights ItM 

ntlnffUble 196 

Supply  ditch  at 

description 196-196 

dischATge 196 

diflchurge,  monthly 197 

g»ge  heights 196 

ntin«table 197 

M. 

Ifadiaon  Biver  near- 
Norm,  Mont.: 

description 180-191 

dlBcharge 181 

discharge,  monthly 18S 

gage  heights 181-18S 

rating  table 188 

aCalta,  Mont. 
MilkBiyerat: 

description 108 

discharge 104 

discharge,  monthly 106 

gage  heights lOi-106 

ratiugtable 106 

Malyem,  Ark. 

Ouachita  lUyer  near: 

description 313-914 

discharge 814 

gage  heights 814-815 

Manchester,  Iowa. 

Maqnoketa  Biver  at: 

description 18 

discharge 18 

gage  heights 18 

Manhattan,  Kans. 
Blue  Biver  near: 

description 211 

discharge ^...        212 

discharge,  monthly 218 

gageheights 212 

rating  table 218 

Mankato,  Minn. 

Minnesota  Birer  abore: 

description 15-16 

discharge 16 

gageheights 17 

ManaeUtoe  Biver  at— 
Sapello,N.  Mex.: 

description 262 

gageheights 258 

Manrille  canal,  Golo.— 
at  head-gate: 

discharge 811 

Maqnoketa  Biver  at— 
Manchester,  Iowa: 

description 18 

discharge 18 

gageheights 18 

Msqooketa  Biver,  North,  at— 
Oescade,  Iowa: 

discharge 18 


Maqaoketa  Blrer,  Houth,  at—  P>»g«- 

MonticoUo.  Iowa: 

disrharge 18 

Maqaoketa  Biver  drainage  basin: 

description    17 

Margueretta  flame  near— 
Pecos,  Tex.: 

description 866 

gageheights 867 

ratlngtable 868 

Marais  dee  Cygnee.    See  Osage. 
Marias  Biver  near- 
Shelby,  Mont.: 

description 118 

discharge 118 

discharge,  monthly 115' 

j  gageheights 114 

rating  toble 114 

I  Markham  Arroyo,  Colo.— 
at  month: 

discharge 811 

Marqaette,  Wyo. 

Soath  Fork  Shoshone  Biver  at: 

description H5-86 

discharge 86 

discharge,  monthly 87 

gageheights 86-87 

rating  toble 87 

MarshaUtown.  Iowa. 
Iowa  Biver  at: 

description 27 

diflcharge 27 

gageheights 28 

Medicine  Bluft  Creek  near— 
Meere,  Okla.: 

discharge 820 

Medora,  N.  Dak. 

Little  Missouri  Biver  at 

description 7«K71 

discharge 71 

discharge,  monthly 78 

gage  heighto 71-72 

rating  toble 72 

Meers,  Okla. 

Medicine  Blnlf  Creek  near 

discharge 8B90 

Meeteetae,  "Wyo. 

Grey  Ball  Biver  at: 

description 88 

discharge 88 

gageheights 88^89 

Meramec,  Mo. 

Meramec  Biver  near: 

description 288 

diKharge 284 

discharge,  monthly 236 

gageheights 234 

ratingtoble 236 

Meramec  Spring  near: 

description 285-23B 

discharge 236 

discharge,  monthly 287 

gage  heights. --. 23tt-237 

ratingtoble 237 

Merame<:  Biver  at  and  near— 
Fenton,  Mo.: 

description 238,230 


414 


INDEX. 


Meramec  River  at  and  near— Ck>ntd.  Pa^. 

Fenton,  Mo.— Continaed. 

discharge 538,239 

gapre  heights 288,239 

Eureka,  Mo.: 

description 240 

discharge 24<) 

discharge,  monthly 242 

gage  heights 241 

ratingtable 241 

Meramec,  Mo.: 

description 238 

discharge 234 

discharge,  monthly 236 

gage  heights 234 

ratingtable 235 

Meramec  River,  Dry  Fork,  near— 

St.  James,  Mo.: 

description .' 242 

discharge 242 

gageheights 242 

Meramec  River  drainage  basin: 

description 233 

Meramec  Spring  near— 

Meramec,  Mo.: 

description 236-236 

discharge 238 

discharge,  monthly 237 

gageheights 236-237 

rating  table 237 

Middle  Creek  near— 

Bozeman,  Mont.: 

description 129-lHO 

discharge 130 

Middle  Loup  River  near— 

St.  Paul,  Nebr.: 

description 150 

discharge 150 

discharge,  monthly 152 

gageheights 151 

ratingtable 151 

Midvale,  Mont. 

Two  Medicine  Creek  at: 

description 115 

gageheights 116 

Milk  River  at— 

Havre,  Mont : 

description 108-109 

discharge 109-110 

discharge,  monthly Ill 

gage  heights 110 

ratingtable Ill 

Malta,  Mont.: 

description 108 

discharge 104 

dis(*harge,  monthly 106 

gage  heights 104-106 

rating  table 105 

Minnesela,  8.  Dak. 

Red  Water  River  at: 

description 61 

diHchar^e 61 

dine  barge,  monthly 62 

gage  heights 61 

ratingtable 61 


Minnesota  River  abov»—  "P^g^. 

Mankato,  Minn.: 

description 15-16 

discharge 16 

gageheights 17 

Minnesota  River  drainage  basin: 

description 15 

Missouri  River  at— 
Cascade,  Mont.: 

description _  117 

discharge 117 

discharge,  monthly 119 

gageheights 11« 

ratingtable 118 

Missouri  River  near— 
Townsend,  Mont.: 

description 119>10) 

discharge 121 

discharge,  monthly Iff 

gageheights 121 

ratingtable 122 

Missouri  River  drainage  basin: 

description 34-38 

MitcheU,  Nebr. 

North  Platte  River  at: 

description 182-lt:) 

discbarge 1(53 

discharge,  monthly 165 

gageheights 164 

ratingtable 164 

Mogot«,  Colo. 

Conejos  River  near: 

description :»7 

discharge ;!•< 

discharge,  monthly »• 

gageheights :«* 

ratingtable 399 

Monticello,  Iowa. 

South  Maquoketa  River  at: 

discharge 18 

Moorhead,  Tex. 

Pecos  River  near: 

description 351 

discharge :*i2  :«< 

discharge,  monthly :&4 

gageheights 354 

Mora  River  at— 

La  Cueva,  N.  Mex.: 

discharge r. 249 

gageheights 249 

Weber,  N.  Mex.: 

description 247  24^ 

di8('harge 24.S 

gage  heights 24H 

Mountain  Park,  Okla. 
Otter  Creek  near: 

description Slft^ir 

discharge ^^17 

diwharge,  monthly S19 

gage  heights :n7-:JI« 

ratingtable ;<1H 

Mu<l  Oo<*k  Dear-  - 
Pn)wer»,  Colo. : 

discharge aUH-AW 
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Miv»elshell  River  n<>«r—  PRffe- 

Sbawmvt,  Mont.: 

description 111-112 

gageboiffbts 112 

Mystic,  8.  Dak. 
Rapid  Creek  at: 

dwcbarge 186 

N. 

Ne<.«ho  Kiver  near^ 

lo^Eans.: 

description 2M 

discbarge 255 

discbarge,  monthly 2S6 

gagebeights 2&5 

ratingtable 2S« 

Nepesta,  Colo. 

Arkansas  River  neu^ 

description 288-2H» 

discbarge 280 

discbarge,  monthly 291 

gagebeigbts 290 

rating  table 2»1 

Oxford  Farmers*  canal  near 

discbarge 2SB 

discbarge,  monthly iSii 

gagebeigbts 202 

rating  Uble 298 

Nile«,  Ka:  s. 

Solomon  River  near: 

description 224-£» 

discbarge 225 

discbarge,  monthly 227 

gagebeigbts 225-226 

rating  table 226 

Niobrara  River  near- 
Valentine,  Nebr.: 

description 46 

discbarge 46 

discharge,  monthly 48 

gagebeigbts 47 

ratingtable 47 

Kcrtolk,  Nebr. 

Elkhom  River  at: 

description 143 

discharge... 143 

discharge,  monthly 145 

gagebeigbts 144 

ratingtable 144 

Norris,  Mont. 

Madison  River  near: 

description lao-im 

discbarge 131 

discharge,  monthly 138 

gagebeigbts 131-132 

ratingtable 132 

North  Lonp  River  near— 

St.  Panl,  Nebr.: 

description 147-14S 

discharge 148 

disKharge,  monthly 14ft 

gage  heights 148-149 

ratingtable 149 

North  PUitte,  Nebr. 

North  Platte  River  at: 

description 167-158 

discharge 158 


North  PlatU',  Nebr.- Continu«Hl.  Page. 

North  Platte  River  at    Continued. 

discharge,  monthly 150 

gagebeigbts 16H 

ratingtable 150 

North  Platte  River  at— 

Bridgeport,  Nebr.: 

des«'ription 15»-ltt» 

discharge 160-161 

discharge,  monthly 162 

rating  teble 162 

Qnernsey,  Wyo.: 

description 166-106 

discharge 166 

discharge,  monthly 167 

gagebeigbts 166 

ratingtable 167 

MitcheU,Nebr.: 

description 162-163 

discharge 163 

dLsrharge,  monthly 165 

gagebeigbts 164 

ratingtable... 164 

North  Platte,  Nebr.: 

description 157-1.58 

discharge 158 

discharge,  monthly 169 

gage  heights 1 158 

ratingtable 189 

Saratoga,  Wyo. : 

desiTlption 174 

di8charge 175 

discharge,  monthly. 176 

gagebeigbts 175 

ratingtable 176 

O. 

Osage  River  at  - 
Ottawa,  Kans.: 

description 41 

diNoharge 42 

gage  heights 42 

Ottawa,  Kans. 
Osage  River  at: 

description 41 

discharge 42 

gagebeigbts 42 

Otter  Creek  near- 
Mountain  Park,  Okla.: 

description 316-317 

discharge 317 

discharge,  monthly 319 

gagebeigbts 317-Jn8 

ratingtable 318 

Ottumwa,  Iowa. 

Des  Moine<»  River  at: 

discharge 34 

Ouachita  River  near— 
Malvern,  Ark.: 

des<Tii)tion 313-314 

discharge 314 

gageheij^hts  314-315 

Oxford  Farmei-H'  canal  near— 
Nepe.sta,  Colo.: 

discharge 2!K 

di.scharge,  monthly 293 

gage  heights 292 

ratingtable 293 
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P.  Patre. 

Paradise  Valley  canal  near— 

'Chinook,  Mont.: 

deocriptdon 1()7 

discharge 107 

grageheights 107 

Pecos,  Tex. 

Margneretta  flnme  near: 

description 865 

gageheights 357 

ratingtable 858 

Pecos  River  near: 

description 355 

discharge 356 

discharge,  monthly 858 

gageheights 856 

ratingtable 367 

Pecos  River  at  or  near- 
Carlsbad,  N.  Mez.: 

description 858^%0 

discharge 859 

gageheights 35»-980 

Moorhead,  Tex.: 

description 851 

discharge 852-863 

discharge,  monthly 364 

gageheights 354 

Pecos,  Tex.: 

description 355 

discharge 886 

discharge,  monthly 358 

gageheights 356 

ratingtable 367 

Roswell,  N,  Mex.: 

description 360 

discharge 380 

gage  heights 381 

Santa  Rosa,  N.  Mex.: 

description 383-364 

discharge 364 

gageheights 364-385 

Piedmont,  S.  Dak. 

Elk  Creek  near: 

description 48-49 

discharge 49,136 

gageheights 49 

Pillager,  Mont. 

Crow  Wing  River  at: 

description 14 

discharge 16 

Piney  Creek  at— 

Kearney,  Wyo.: 

description 77 

discharge 77-78 

discharge,  monthly 79 

gageheights 78 

rating  table 79 

Piney  Creek,  Wyo.: 

dit4;heH  and  tributaries  from: 

discharge 137 

.SVe  also  Big  Piney;  Little  Piney. 
Platte  Canyon,  Colo. 

South  Platte  River  at: 

discharge 5J07 

gageheights ,.         207 


Platto  River  at  and  new—  Pajrt* . 

Columbus,  Nebr.: 

description I.tSS-I.t.'! 

discharge IW 

discharge,  monthly l.'»4 

gage  heights l.^i-ir^i 

ratingtable IVi 

Lexington,  Nebr.: 

description l.w 

discharge 1">5 

discharge,  monthly 157 

gage  heights 1  tH 

ratingtable 15« 

Southbend,  Nebr.: 

description 13B-13B 

discharge i:« 

gageheights J^* 

Platte  River  drainage  basin: 

description 137-ia< 

Prairie  Dog  ditch  near— 

Story,  Wyo.: 

description HO-xl 

discharge W 

gageheights.' Si 

Presidio,  Tex. 

Rio  Grande  above: 

description 373 

discharge 375-^fr» 

discharge,  monthly 3T6 

gageheights JiTS-^TS 

Rio  Grande  below: 

description ;*>* 

discharge 389-372 

discharge,  monthly 3Pr.< 

gageheights 3^^ 

Prowers,  Colo. 

Arkansas  River  near: 

description 276 

discharge 277 

discharge,  monthly 27** 

gageheights..'. 277 

rating  table 278 

Colorado  and  Kansas  canal  near: 

discharge 279 

discharge,  monthly S^J 

gageheights :eT9-2>*) 

ratingtable ») 

Keese  ditch  near. 

discharge »*l 

discharge,  monthly »« 

gageheights ft*l 

ratingtable 281 

Mud  Creek  near: 

discharge ;*J8-a« 

Pueblo,  Colo. 

Arkanj>as  River  at: 

description 283-294 

discharge 216 

discharge,  monthly 2»! 

gageheights fflHV  ftW 

ratingtable 2W 

Purgatory  River  at— 

Las  Animas,  Colo.: 

discharge 308 
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Raccoon  Biver  At—  Page. 

I>es  If  otnea,  Iowa: 

detcription 33 

dificharKO 33 

IfageheigbtB 34 

Rader»'biirg,  Mont. 
Crow  Creek  at: 

dificbaree 136 

Rapid.  S.  Dak. 

Rapid  Creek  at: 

description 6l>-51 

discbarge 61 

diucharge,  monthly 52 

gage  heights 51-22 

i-atingUble 52 

Rapid  Creek  at— 
MysUc,  S.  Dak.: 

discharge 135 

Rapid,  8.  Dak.: 

deecription 50^1 

discharge 51 

discharge,  monthly 38 

gage  heights 51-52 

ratingtable 52 

Rapid  Valley  ditch  in- 
Rapid  Creek  Valley,  S.  Dak.: 

discharge 135 

Red  Rirer,  North  Fork,  near- 
Granite,  Okki.: 

description 319 

discharge 319 

gage  heights JfiO 

Red  River  drainage  basin: 

desc^ription 313 

Red  Water  ditch  at— 

Belle  Fourche,  S.  Dak.: 

discharge 136 

head: 

discharge 136 

Red  Water  River  at  and  near- 
Crow  Creek,  S.  Dak.: 

disr'harge 136 

Belle  Fourche,  S.  Dak.: 

description 59 

discharge 59 

discharge,  monthly 60 

gage  heights 60 

ratingtable 60 

Ifinnesekt,  S.  Dak. 

description 61 

discharge 61 

discharge,  monthly 62 

gage  heights 61 

ratingtable 61 

Republican  River  at— 
Benkelman,  Nebr.: 

description 220-221 

discharge 221 

discharge,  monthly 222 

gage  heights 221 

ratingtable 222 

Junction,  Kans. : 

description 2U 

discharge 2U 


Republican  River  at—  Continned.  Page. 
Junction,  Kans.— Continued. 

discharge,  monthly 216 

gageheights 215 

rating  Uble 215 

Superior,  Nebr.: 

description 216-217 

diflchairgo   217 

discharge,  monthly 219 

gageheights 218 

ratingtable 218 

Repablican  River,  South  Fork  of,  at— 
Benkelman,  Nebr.: 

description 222-283 

discharge 223 

discharge,  monthly 224 

gageheights 223-224 

ratingtable 224 

Rhodes  Station,  Colo. 

North  Fork  South  PUtte  River  at: 

discharge 207 

Richards,  OkU. 

Chandler  Creek  near: 

discharge 320 

Richard  ton,  N.  Dak. 
Heart  River  near: 

description 66 

discharge 66 

discharge,  monthly 68 

gage  heights 67 

ratingtable 67 

Richmond,  Tex. 
Brazos  River  at: 

description 329 

discharge 380 

discharge,  monthly 332 

gageheights 330-331 

rating  Uble 9il 

Rio  Grande,  N.  Mez. 
Rio  Grande  near: 

description 387 

discharge 387-3H9 

discharge,  monthly 390 

gageheights 389-390 

Rio  Grande  at  and  near— 
Alamosa,  Colo.: 

discharge 402 

Cenicero,  Colo.: 

description 395 

dist'harge 395 

discharge,  monthly 397 

gageheights 396 

ratingtable 396 

Del  Norte,  Colo. : 

description 400-401 

di.scharge 401 

discharge,  monthly 4;B 

gage  heights 401 

ratingtable 402 

Devils  River  (below  mouth ),  Tex.: 

description 345 

discharge J34.V-347 

discharge,  monthly 348 

gageheights 347-348 
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Bio  Grande  at  and  near— Continued.        "Page. 

Eagle  Pass,  Tex.: 

description 341 

discharge ^ 341-344 

discharge,  monthly 346 

gageheights 344 

El  Paso,  Tex.: 

description 378-379 

discharge 37^-381 

discharge,  monthly 882 

gageheights 381-388 

Embudo,  N.  Mex.: 

description 391 

discharge 393-383 

discharge,  monthly 394 

gageheights 394 

Fort  Hancock,  Tex.: 

description 376 

discharge 377 

discharge,  monthly 378 

gageheights 878 

Langtry,  Tex.: 

description 385 

discharge 3ftV387 

discharge,  monthly 368 

gageheights 387-388 

Presidio,  Tex.  (above): 

description 878 

discharge 373-375 

discharge,  monthly 876 

gageheights 375-876 

Presidio,  Tex.  (below): 

description 368 

discharge 389-372 

discharge,  monthly 878 

gageheights 872 

Rio  Grande,  N.  Mex.: 

description 387 

discharge 387-389 

discharge,  monthly 890 

gage  heights 

San  Marcial,  N.  Mex.: 

description 

discharge 

discharge,  monthly 386 

gageheights 886 

Rio  Grande  drainage  basin: 

description 340-841 

Riverside,  Tex. 

Trinity  River  at: 

description 822-883 

discharge 328 

dischai^e,  monthly 325 

gageheights 323-324 

rating  table 324 

Rocky  Ford,  Colo. 

Arkansas  River  near: 

description 285-286 

discharge 286 

discharge,  monthly 2)^ 

gageheights 287 

rating  table 287-288 

Flume  at  sugar  factory  near: 

discharge 307 


Boswell,  N.  Mex.  Page. 

Hondo  River  at: 

description dfn-3ne 

discharge 362 

gageheights 3fi8 

Pecos  River  near: 

description 3flH 

discharge 3RH 

gageheights 5W 

Rule  Creek,  Colo. 

at  mouth: 

discharge 309 

S. 
Sabine  River  near— 

Longview,  Tex.: 

description 322 

discharge 84* 

Sabine  River  drainage  basin: 

description 332 

St.  James,  Mo. 

Dry  Fork  of  Meramec  River  near: 

description 242 

discharge .~...  242 

gageheights 242 

St.  Paul,  Nebr. 

Middle  Loup  River  near: 

description l.^o 

discharge 1,^> 

discharge,  monthly 152 

gageheights 151 

rating  toble 151 

North  Loup  River  near: 

description 147-1** 

discharge 14j< 

discharge,  monthly 144 

gage  heights 14H-149 

rating  toble HU 

St.  Vrain  Creek  near- 
Lyons,  Colo.: 

description 193-194 

discharge 194 

discharge,  monthly 195 

gageheights 194 

rating  table 1»> 

Saleevllle,  Mont. 

West  Gallatin  River  at: 

description 138-127 

discharge 127 

discharge,  monthly 129 

gageheights 127-1*< 

rating  toble lis 

Salida,  Colo. 

Arkansas  River  at: 

description dOl-Wi 

discharge at* 

discharge,  monthly ,^»4 

gage  heighto 3ie-4i6 

rating  table ati 

Salina,  Kans. 

Saline  River  near: 

description iS: 

discharge as 

discharge,  monthly 280 

gage  heighto 228 

ratingtable 22» 
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Saline  Biver  Q€«r—  Page. 

SaUna,  Kans.: 

deeoriptlon a7 

diacbarge 288 

diacharge,  monthly 230 

gage  heights 228 

rmtingtable 280 

San  Hardal,  N.  Hex. 
Bio  Qrande  near: 

description 

discharge 

discharge,  monthly 886 

gageheights 386 

Santa  Boaa,  N.  Mex. 
PeooB  Biver  at: 

description d6»<364 

discharge 854 

gageheights 8044M6 

Sapello,  N.  Mex. 

MannelitoB  Biver  at: 

description 268 

gageheights 258 

mill  tailrace  at: 

description 251 

gageheights 262 

Bapello  Birer  at: 

description 250-861 

discharge 261 

gageheights 251 

SapeUo  Birer  at— 

Los  Alamos,  N.  Mex.: 

description 249-260 

discharge 250 

gageheights 250 

SapeUo,  N.  Mex.: 

description 250-251 

discharge 281 

gageheights 261 

Sappington,  Mont. 

Jefferson  Biver  near: 

description 183 

discharge 188 

discharge,  monthly 186 

gageheights 134 

ratingtable 134 

Saratoga,  Wyo. 

North  Platte  Biver  at: 

description 174 

discharge 175 

discharge,  monthly .\ 176 

gageheights 175 

ratingtable 176 

Shawmut,  Mont. 

Mnsselshell  Biver  near 

description 111-112 

gageheights 112 

Shelby,  Mont. 

Marias  Biver  near: 

description 113 

discharge 118 

discharge,  monthly 115 

gageheights 114 

ratingtable 114 

Shoshone  Biver  at— 
Cody,  Wyo.: 

description 83 

discharge 84 


Shoshone  Biver  at— Continued.  Page. 

Cody,  Wyo.— Continued. 

discharge,  monthly 86 

gageheights 84 

ratingtable 86 

Shoshone  Biver,  Sonth  Pork  of,  at— 

Marquette,  Wyo. : 

description 86-86 

discharge 86 

discharge,  monthly 87 

gageheights 86^87 

ratingtable 87 

Smith  ditch  in— 

Spear  Ash  Valley: 

discharge 186 

Smoky  Hill  Biver  at— 

Ellsworth,  Kans.: 

description 280 

discharge 281 

discharge,  monthly 232 

gageheights 281 

ratingtable 23B 

Solomon  Biver  near— 

Niles,  Kans.: 

description 224-285 

discharge 226 

discharge,  monthly 227 

gageheights 226-226 

ratingtable 286 

Sonth  ditch  in— 

Bapid  Creek  Valley: 

discharge 186 

South  Platte,  Colo. 

South  Platte  Biver  at: 

description 20^-204 

discharge 204 

discharge,  monthly £03 

gageheights 204-206 

rating  tables 206-206 

North  Fork  of  South  Platte  River  at: 

discharge 207 

South  Fork  of  South  Platte  Biver  at: 

discharge ,..  207 

South  Platte  Biver  at— 

Bigspring,  Nebr.: 

description 176-177 

discharge "..  177 

discharge,  monthly 178 

gageheights 177-178 

ratingtable 178 

Denver,  Colo  : 

description 199-200 

discharge 201 

discharge,  monthly 203 

gageheights 201-802 

ratingtable 202 

Julesburg,  Colo.: 

description 179 

discharge 180 

discharge,  monthly 181 

gage  heights 180 

ratingtable IHl 

Kersey,  Colo.: 

description 183-184 

discharge 184,207 

discharge,  monthly 186 

gageheights 184-185 

ratingtable 185 
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South  Platte  River  at— CJontitmed.  Page. 

Platte  Canyon,  Colo.: 

discharge 207 

gage  heights 207 

South  Platte,  Colo.: 

deecrlption 209-204 

discharge 204 

discharge,  monthly 208 

gage  heights 204-206 

rating  table 206-206 

Sterling,  Colo.: 

discharge 207 

South  Platte  River,  North  Fork  of,  at— 

Rhodes  Station,  Colo. : 

discharge.. 207 

South  Platte,  Colo.: 

discharge 207 

South  Platte  River,  South  Fork,  at— 

South  Platte,  Colo.: 

discharge 207 

Southbend,  Nebr. 

Platte  River,  at: 

description 188-139 

discharge 139 

gage  heights 139 

Spearflsh,  S.  Dak. 

Spearfish  Creek,  near: 

description 62 

discharge 62 

discharge,  monthly 64 

gage  heights 63 

rating  table 63 

Spearfish  Creek  near— 

Spearflsh,  S.  Dak.: 

description 62 

discharge 68 

discharge,  monthly 64 

gageheights 63 

rating  table 63 

Splitrock,  Wyo. 

Sweetwater  River,  near: 

description 172 

discharge 172 

discharge,  monthly 174 

gageheights 173 

rating  table 173 

Spring  branch  ditch  in— 

Spearflsh  Valley: 

discharge 136 

Spring  Creek  at^ 

Blair's  I'anch  near  Rapid,  S.  Dak.: 

description 63 

discharge 63 

gageheights 53-.W 

Hill  City,  S.  Dak.: 

discharge 138 

Waugh  ranch,  S.  Dak.: 

discharge 138 

Sink  Hole: 

discharge i;J6 

Springs  in  Wichita  Mountains: 

discharge 321 

Sterling,  Colo. 

South  Platte  River  at: 

discharge 307 

Stevenson,  N.  Dak. 

Cannon  Ball  River  at: 

description 64 


Stevenson,  N.  Dak.— Continued.  P*tge. 

Cannon  Ball  River  at— Continued. 

discharge 65 

gageheights © 

Stone  City,  Iowa. 

Wapsipinicon  River  at* 

description 19 

discharge 3) 

discharge,  monthly 21 

gageheights :5i 

rating  table »► 

Story,  Wyo. 

Criiez  ditch  near: 

description 7tMS) 

discharge n» 

gageheights *«> 

Prairie  Dog  ditch  near: 

description '...      8<M«1 

discharge 81 

gageheights 81 

Strater  ditch. 

Battle  Creek  basin,  S.  Dak.: 

discharge 135 

Stiirgis.  S.  Dak. 

Bear  Butte  Creek  above: 

discharge 135 

Sun  River  ai— 

Christian's   ranch    near  Augusta, 
Mont.: 

description 116-117 

Superior,  Nebr. 

mill  race  near: 

discharge 219 

gageheights 219-*iao 

Republican  River  nean 

description 216-217 

discharge 217 

discharge,  monthly 219 

gageheights 21M 

rating  table il^ 

Sweetwater  River  near— 

Splitrock,  Wyo.: 

description 172 

discharge 172 

discharge,  monthly 174 

gageheights 173 

rating  table 173 

Swink,  Colo. 

Timpas  Creek  at: 

discharge 310 

Syracuse,  Kans. 

Arkansas  R^ver  at: 

description SR9 

discharge  monthly 271 

gageheights 27u 

rating  table 270-*:i 

T. 

Tennessee  Pork  of  Arkansas  River  at— 
Leadville  Junction,  Colo.: 

gageheights 312 

Thermopolis,  Wyo. 
Bighorn  River  near: 

description hq 

discharge 9i) 

discharge,  monthly 91 

gage  heights 90 

rating  table 91 
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Timpsa  Creek  at—  PNT^- 

Swizik,  Coio.: 

disclmrge 310 

Tindleys  ditch  in— 
Spearflsh  Valley: 

diacharfcc^ 138 

Tonjrue  River  at— 
Da7ion,Wyo.: 

description «2 

discharge 88 

ga(^  hoitrhts 83 

P.  K.  cabins: 

discharge 138 

Topeka.  KanSw 

Kansas  River  at: 

discharge ^i 

Townaend,  Mont. 

Miasonri  River  near: 

d««cHption 119-120 

discharge 151 

discharge,  monthly 122 

gage  heights 121 

ratingtable 122 

Trinity  River  at— 
Riverside,  Tex.: 

description 

discharge 

discharge,  monthly 

gage  heights 

ratingtable 8S4 

Trinity  River  drainage  basin: 

desscription 383 

Turkey  Creek  near- 
Victory,  Okla.: 

discharge 830 

Two  Bntte  Creek  at— 
Holly,  Colo.: 

discharge 310 

Two  Medicine  Creek  at— 
Midvale,  Mont.: 

description 115 

gage  heights 116 

r. 

Uva^Wyo. 

Laramie  River  at: 

description 167-168 

discharge 168 

discharge,  monthly 166 

gageheights 168 

ratiztgUble 109 

V. 

Valentine,  Nebr. 

Niobrara  River  near: 

description 46 

discharge 46 

discharge,  monthly 48 

gageheights *...  47 

ratingtable 47 

Victory,  Okla. 

Turkey  Creek  near: 

discharge 320 

Verdigris  River  near— 
Catoosa,  Ind.T.: 

description 280 

gageheights 261 


Verdigris  River  near— Continuwi.  Page. 

Liberty,  Kans. : 

description 257-258 

dlacharge 258 

discharge,  monthly 260 

gageheights 258-259 

ratingtable 259 

W. 

Waco,  Tex. 

Brazos  River  at: 

description itHh-S&i 

di8(*harge 327 

discharge,  monthly 328 

gageheights 3a!7 

rating  Uble 328 

Walnut  River  at— 

Arkansas  City,  Kans.: 

description 261 

discharge 281 

discharge,  monthly 283 

gageheights 282 

ratingtable 262 

Walter  and  McVey  ditch  in— 
Spearflsh  Valley: 

discharge 136 

Walter  and  Schuler  ditch  in— 
Spearflsh  Valley: 

discharge 186 

Wapaipinicon  River  at— 
Inde])endence,  Iowa: 

(Uscharge 21 

Stone  City,  Iowa: 

description 19 

discharge 20 

discharge,  monthly 21 

gageheights 20 

ratingtable 20 

Wapsipinicon  River  drainage  basin: 

description 19 

Washita  River  at— 
Anadarko,  Okla.: 

description 315 

discharge 315 

gageheights 316 

Watertown,  S.  Dak. 
Big  Sioux  River  at: 

description 42-43 

discharge 43 

discharge,  monthly 44 

gageheights 43-44 

rating  table 44 

Waugh  ranch,  S.  Dak. 
Spring  Creek  at: 

discharge 136 

Waynoka,  Okla. 

Cimarron  River  near: 

description 246 

gageheights 246 

Weber,  N.  Mex. 
Mora  River  at: 

description 247-248 

discharge 248 

gageheights 248 

West  Qallatin  Rivor  near— 
Salesville,  Mont.: 

description 128-127 

discbarge 127 
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W€«t  (HUatin  River  near— Continned. 
Salesville,  Mont.— Continiied. 

discharge,  monthly 

gage  heights 

rating  table 

Wichita  Monntains. 
Springs  in: 

discharge 

Wild  Horse  Creek,  Colo, 
at  month: 

discharge 

Woodward,  Okla. 

North  Fork  Canadian  River  near 

description 

gage  heights 


Page. 

1(« 


Page.      Tantic,  Mont.— Oontlnned. 

Fort  Belknap  canal  near— Contd. 

120  discharge 

127-128  .  gageheights 

128  I  Yellowstone  River,  at  or  near— 
Glendive,  Mont.: 

description 91-98 

discharge 92 

gageheights 98-97 

Livingston,  Mont.: 

description 97 

discharge 98 

discharge,  monthly S9 

gageheights 98 

ratingtable 99 
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I 


810 


216 
246 


X  T  canal,  Colo.,  discharge . . . 

Y. 

Yantic,  Mont. 

Fort  Belknap  canal  near: 
description 


810 


107-108 


Z. 


Zurich,  Mont.: 

Harlem  canal  near: 

description 

discharge 


106 
106 
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PROGRESS  REPORT  OF  STREAM  MEASURE- 
MENTS FOR  THE  CALENDAR  YEAR  1903. 


Bv  John  C.  Hott. 


INTRODT^fTIOX. 

Ehiring  the  calendar  year  1908  the  work  of  measuring  the  flow  of 
streams  has  been  continued  on  the  same  general  lines  as  in  previous 
yeai>5.  Special  efforts  have  been  made  to  collect  such  other  informa- 
tion, a^side  from  the  flow,  a.s  will  !)e  of  use  in  general  hydrographic 
studies.  Reconnaissances  have  l)een  made  on  man}^  of  the  important 
rivers  in  different  portions  of  the  Unitt*d  Stiit<\s,  resulting  in  the  col- 
lection of  much  valuable  data  in  regard  to  floods,  water  powers,  river 
protiles,  etc. 

During  the  last  year  the  number  of  regular  stations  at  which  stream 
measurements  are  bemg  made  has  been  steadily  increased,  so  that  at 
present  systematic  measurements  are  being  carried  on  at  approximately 
500  stations.  These  are  distributed  so  as  to  l)est  cover  the  needs  of 
the  various  States  and  Territories.  {See  PI.  I  for  locations  of  principal 
gaging  stations.)  This  expansion  in  the  work  is  the  result  of  the  con- 
stantly increasing  demand  from  the  general  and  engineering  public 
for  the  stream  data  collected  by  the  Survey.  The  requests  for  informa- 
tion have  been  so  numerous  that  the  supply  of  publications  containing 
the  results  has,  in  many  cases,  become  exhausted. 

The  Survey  has  continued  to  receive  the  hearty  coopemtion  of  vari- 
ous individuals,  corporations,  and  States,  as  mentioned  hereafter.  This 
cooperation  has  made  possible  the  publication  of  many  valuable  records 
which  could  not  otherwise  have  been  obtained.  * 

The  Report  of  the  Progress  of  Steam  Measurements  for  the  Calendar 
Year  1903,  of  which  this  is  Part  IV,  is  published  in  a  series  of  four 
Water-Supply  Papers,  Nos.  97-l(M),  inclusive,  under  the  following 
subtitles: 

Part  I.  Northern  Atlantic  and  (rreat  Lakes  Drainage. 

Part  II.  Southern  Atlantic,  Eastern  Gulf  of  Mexico,  and  Eastern 
Mississippi  River  Drainage. 
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Part  III.  Western  Mississippi  River  and  Western  Gulf  of  Mexico 
Dminage. 

Part  IV.  Interior  Basin,  Pa<'Jfic,  and  Hudson  Bay  Drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and 
these  larger  drainages  are,  for  convenience  in  arrangement,  subdivided 
into  smaller  ones,  imder  which  the  data  are  arranged,  as  far  as  practi- 
cable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  based  upon  the  obser- 
vations, and  such  other  information  as  has  been  collected  in  the  various 
drainage  areas  that  may  be  of  use  in  hydrographic  studies,  including, 
as  far  as  available,  a  description  of  the  drainage  area  and  the  streams 
draining  it. 

For  each  regular  station  are  given,  as  far  as  available,  the  follow- 
ing data: 

1.  Description  of  stations. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  bible. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  jis  possible,  such  geueral 

facts  about  the  locality"  and  equipment  as  would  enable  the  reader  to 
find  and  use  the  station.  They  also  contain,  as  far  as  possible,  a  C-on)- 
plete  history  of  all  the  changes  that  have  occurred  since  the  estab- 
lishment of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet 

The  table  of  daily  gage  heights  gives,  for  each  day,  the  fluctuations 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  reml- 
ings  taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights.  It  depends  on 
the  general  law  that  for  streams  of  practically  constant  cross  section 
the  discharge  is  a  function  of  the  gage  height  and  that  like  gage 
heights  will  have  the  same  discharge.  In  its  preparation  the  dischai'ge 
measurements  are  plotted  on  cross-section  paper  to  some  convenient 
scale,  using  gage  heights  as  ordinates  and  discharges  as  abscissa*. 
Through  these  points  a  smooth  curve  is  drawn,  which  is  the  Iwisis 
for  the  table.  From  this  curve  are  tabulated,  on  forms  prepared  for 
the  purpose,  the  discharges  corresponding  to  each  tenth  of  a  foot  on 
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the  gage.  The  iSrst  and  second  differences  between  the  successive 
discharges  are  then  taken.  These  are  adjusted  on  the  assumption  that 
tliere  is  a  gradual  increase  in  the  discharge  as  the  gage  height  increases, 
and  the  discharge  values  in  the  table  are  then  adjusted  according  to 
these  revised  diflFerences.  In  preparing  the  rating  table  all  available 
(lata  are  brought  into  use,  including  special  conditions  which  might 
utfect  the  discharge.  For  high  waters  above  the  stage  covered  by 
discharge  measurements  the  general  rule  is  to  extend  the  curve  by  a 
line  tangent  to  the  curve.  In  case  the  river  overflows  its  banks  a  per 
cent  of  the  discharge  is  added,  depending  on  the  depth  and  velocity  of 
the  overflowed  portion.  For  stages  below  that  portion  of  the  curve 
which  is  fixed  by  discharge  measurements  the  curve  has  been  extended, 
following  the  general  form  of  the  determined  lower  portion.  Notes 
under  each  rating  table  indicate  those  portions  based  on  actual  obser- 
vation and  those  that  are  estimated. 

From  the  rating  table  and  daily  gage  heights  a  table  giving  the  daily 
discharge  of  the  streams  is  prepared.  From  this  the  table  of  esti- 
mated monthly  and  yearly  discharges  and  run-oflf  is  computed.  This 
latter  table  gives  in  condensed  form  a  summary  of  the  results  obtained 
from  the  observations  made  during  the  year  at  the  station.  In  order 
to  explain  this  table  the  following  definitions  are  given: 

The  tenii  "second-feet"  (sec. -ft.)  is  an  abbreviation  for  ''cubic feet 
l)er  second."  It  is  the  nmnber  of  cubic  feet  of  water  flowing  by  the 
paging  station  every  second.'  The  column  headed  "Maximum"  gives 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  the  high- 
est, and  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might 
have  been  short  periods  when  the  water  was  higher  and  the  cor- 
responding discharge  larger  than  given  in  this  column.  Likewise  in 
tlie  column  of  '"Minimum"  the  quantit}'  given  is  the  mean  flow  for 
the  day  when  the  mean  gage  height  was  lowest.  The  column  headed 
•'  Mean  "  is  the  average  flow  for  each  second  during  the  month.  Upon 
this  the  computations  for  the  three  remaining  columns  in  the  table 
are  based. 

An  "acre-foot"  is  the  quantity  of  water  it  would  take  to  cover  an 
lie- re  to  the  depth  of  1  foot,  or  it  is  43,560  cubic  feet  of  water.  This 
quantity  is  used  in  making  estimates  for  irrigation  projects,  and  it  is 
computed  only  for  such  streams  as  may  be  used  for  irrigation.  The 
quantities  in  the  column  headed  "Total  in  acre-feet,"  show  the  number 
of  acres  which  would  )k»  covered  1  foot  by  the  flow  during  the  month 
hatl  all  the  water  been  impounded. 

The  expression  " second-feet  per  squart*  mile"  means  the  number  of 
cu])ic  feet  of  water  flowing  from  every  square  mile  of  drainage  area 
for  each  second. 
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•'*  Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
haf  c  covered  the  drainage  area,  uniformly  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-off  with  rainfall,  which  quantity  is  also  given  in  depth 
in  inches. 

It  should  be  noticed  that  "acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely  n 
rate  of  flow  into  which  the  element  of  time  does  not  enter. 

The  results  of  stream  measurements  made  during  previous  years  by 
the  United  States  Geological  Survey  can  be  found  in  the  followiiig 
Survey  publications: 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 
'  1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131,  and  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140,  and  Seventeenth  Annual  Report,  Part  II. 

1896.  Wat«r-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV.  <» 

1897.  Water-Supply  Papers  Nos.  15  and  16;  Nineteeth  Annual  Report,  Part  IV. 

1898.  Water-supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-iSupply  Papers  Nos.  35  to  39,  inclusive;  Twenty-first  Annual  Report. 
Part  IV. 

1900.  \Vater-Sui)ply  Papers  Nos.  47  to  52,  inclusive;  Twenty-second  Annual  Rei>ort, 
Part  IV. 

1901.  Water-Supply  Papers  Nos.  65,  66,  and  75. 

1902.  Water-Supply  Pa^>er8  Nos.  82  to  85,  inclusive. 

1903.  Water-Supply  Papers  Nos.  97  to  100,  inclusive. 

A  limited  number  of  these  arc  for  free  distribution,  and  as  long  ai^ 
the  supply  lasts  the  same  may  be  o})tained  by  application  to  the  Director, 
United  States  Geological  Survey.  Aside  from  these,  other  copies  art' 
filed  with  the  Superintendent  of  Public  Documents,  Washington,  D.  C, 
from  whom  they  ma}'  be  had  at  nominal  cost.  Copies  of  Government 
publications  are,  as  a  rule,  furnished  to  the  municipal  public  libraries 
in  our  large  cities,  w^here  they  may  be  consulted  by  those  interested. 
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The  following  list,  arranged  alphab  tically  by  States,  gives  the 
names  of  the  resident  hydrographers  and  others  who  have  assisted  in 
furnishing  and  preparing  the  data  contained  in  this  report: 

Arizona:  District  hydrographer,  C.  G.  Williams,  assisted  by  W.  Richins,  Osborn 
Richins,  R.  H.  Row,  and  H.  R.  Fry. 

California:  The  hydrographic  work  of  the  United  States  Geological  Survey  in  Cali- 
fornia has  been  carried  on  in  cooperation  with  the  State,  in  accordance  with  an  act 
of  the  State  legislature  approved  March  16,  1903,  which  is  in  substance  as  follows: 

'*The  State  board  of  examiners  are  hereby  empowered  to  enter  into  contracts  with 
the  Director  of  the  United  States  Geological  Survey  for  the  purpot<e  of  making  topo- 
graphic maps,  to  the  extent  of  twenty  thousand  dollars;  also  for  the  purpose  of  gag- 
ing streams,  surveying  reservoir  sites  and  canal  locations,  for  the  conservation  and 
utilixation  of  the  flood  or  storm  waters  of  the  State  to  the  extent  of  fifteen  thousand 
dollars,"  etc. 

The  State  board  of  examiners  is  composed  of  the  following  members,  viz:  George 

C.  Pardee,  governor;  C.  F.  Curry,  secretary  of  state;  U.  S.  Webb,  attorney-general; 
Walter  S.  Mellick,  secretary. 

Although  the  portion  of  the  bill  referring  to  hydrographic  work  provides  for  mak- 
ing surveys  of  reservoir  sites  and  canal  locations  none  of  the  State  money  has  been 
expended  for  this  purpose;  the  Geological  Survey  has  made  these  investigations  on 
Putah  Creek,  Sacramento  River,  Pit  River  and  tributaries,  Owens  River,  and  Colo- 
rado River,  and  has  paid  the  entire  expense  from  its  own  funds. 

The  State  appropriation,  $7,500  of  which  became  aval labe  July  1,  1903,  has  been 
usetl  exclusively  for  gathering  general  stream-flow  data;  the  Survey  also  apportioned 
$10,400  for  the  same  purpose  for  the  fisi^l  year  beginning  July  1,  1903.  At  this 
time  28  gaging  stations  were  being  maintained  in  California;  other  stations  were 
added,  and  on  December  31,  1903,  56  stations  were  being  maintained.  The  data 
l)eing  accumulated  for  each  of  these  stations  has  a  specific  value  in  connection  with 
the  future  development  of  the  resources  of  the  State.  The  information  will  be  inval- 
uable in  designing  and  making  estimates  of  cost  for  storage,  irrigation,  power,  and 
drainage  works,  and  for  use  in  litigation. 

The  work  in  the  western  and  southern  portions  of  California  was  under  the  direts 
tion  of  Supervising  Engineer  J.  B.  Lippincott,  assisted  by  hydrographers  Samuel  G. 
Bennett  and  W.  B.  Clapp.  Acknowledgments  are  also  due  to  the  following  indi- 
viduals and  corporations  for  assistance  rendered  and  data  furnished:  To  the  Kern 
County  Land  Company,  through  A.  K.  Warren,  engineer  in  charge  of  water  measure- 
ments, for  the  record  of  Kern  River;  to  the  McCloud  River  Power  Company  for 
river  stage  records  of  McCloud  River  at  Johns  Camp;  to  the  city  of  Santa  Barbara 
for  cooperation  in  gaging  Santa  Ynez  River  and  Mono  Creek;  to  the  Southern  Pacific 
Company  through  its  chief  engineer,  William  Hood,  for  river  stage  records  of  San 
Joaquin  River  at  Hemdon,  Cal. ,  and  King  River  at  Kingsburg,  and  for  transporta- 
tion furnished  supervising  engineer  and  assistants;  and  to  the  officials  of  the  Santa 
Fe  Route  for  transportation  furnished  to  the  supervising  engineer  and  ai^istants. 

The  work  in  the  extreme  eastern  portion  of  California  was  carried  on  under  the 
direction  of  district  hydrographers  L.  H.  Taylor  and  A.  E.  Chandler,  af^sisted  by 

D.  W.  Hays,  W.  A.  Wolf,  I.  W\  Huffaker,  A.  D.  Schadler,  G.  B.  Lorenz,  and  W.  B. 
Harrington.  Acknowledgment  is  due' to  the  Southern  Pacific  Railroad  Company 
for  transportation  furnished  the  resident  hydrographers  and  assistants. 

Colorado:  District  hydrographer,  M.  C.  Hinderlider,  assisted  by  Filmore  Cogs- 
well, Antoine  Jacob,  Oro  McDermith,  R.  I.  Meeker,  W.  N.  Sammis,  and  others. 
Thanks  are  due  A.  J.  McCune,  State  engineer  of  Colorado,  for  courtesies  extended 
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in  the  form  of  offiiie  privileges  from  January  1  to  April  1,  and  for  other  favors?;  and 
to  F.  H.  Brandenburg,  district  weather  forecast  official  at  Denver,  for  information  of 
various  kinds.  Acknowledgments  and  thanks  are  due  to  the  Denver  and  Rio  Grande, 
Rio  Grande  Southern,  Colorado  and  Southern,  and  Union  Pacific  railroads  for  asgist- 
ance  in  the  form  of  transportation  for  hydrographers. 

Idaho:  District  hydrographer,  D.  W.  Ross,  assisted  by  N.  S.  Dils  and  Fred  Stock- 
ton. Acknowledgments  and  thanks  are  due  the  Oregon  Short  Line  Railroad  Com- 
pany for  transportation  furnished  the  district  hydrographer  and  his  assistants. 

Montana:  District  hydrographer,  C.  C.  Babb,  assisted  by  C.  T.  Prall,  A.  E.  Place, 
and  W.  B.  Freeman. 

Nevada:  The  hydrographic  work  in  this  section  has  been  carried  on  in  cooperation 
with  the  State  by  L.  H.  Taylor,  engineer  United  States  Geological  Survey,  and  A.  E. 
Chandler.  State  engineer.  They  have  been  assisted  by  D.  W.  Hays,  W.  A.  Wolf, 
I.  W.  Huffaker,  A.  D.  Schadler,  G.  B.  Lorenz,  and  W.  B.  Harrington.  Acknowl- 
edgment is  due  to  the  Southern  Pacific  Railroad  Company  for  transportation  furnished 
the  district  hydrographers  and  assistants. 

North  Dakota:  District  hydrographer  E.  Johnson,  jr.,  assisted  by  Prof.  E.  F. 
Chandler  of  the  engineering  department  of  the  University  of  North  Dakota 

Oregon:  District  hydrographer,  John  T.  Whistler,  assisted  by  J.  H.  I^wis.  Cer- 
tain stations  were  also  established  by  N.  S.  Dils,  of  Idaho,  and  T.  A.  Noble,  district 
hydrographer  for  Washington.  Acknowledgments  and  thanks  are  due  the  Oregon 
Railroad  and  Navigation  Company  for  transportation  furnished  the  hydrographere; 
to  the  Pacific  Live  Stock  Company,  through  Lewis  Scott,  for  aa^istance  in  establish- 
ing a  gaging  station  at  Harper's  ranch,  and  making  voluntary  observations;  and  t<> 
C.  A.  Haines,  at  Narrows,  for  voluntary  observations  made  during  May  and  June. 

Utah:  District  hydrographer,  George  L.  Swendsen,  assisted  by  Caleb  Tanner, 
W.  D.  Beers,  W.  G.  Swendsen,  and  F.  D.  Pyle.  Acknowledgments  are  also  due  tn 
the  Oregon  Short  Line,  Denver  and  Rio  (irande,  and  San  Pedro,  Los  Angeles  and 
Salt  Lake  railroad  companies  for  transportation  furnished  the  hydrographers;  to 
the  State  arid  land  commission,  Hercules  Power  Company,  Telluride  Power  Com- 
pany, Utah  Power  Company,  Logan  River  canal  companies.  Salt  Lake  City  engi- 
neer J.  Fewson  Smith,  jr.,  water  commission  for  Jordan  Valley,  and  to  others  who 
have  given  assistance  from  time  to  time.  All  the  daily  papers  of  the  State  have  sup- 
ported the  work  strongly  and  done  much  to  emphasize  the  importance  of  hydro- 
graphic  information  to  a  proper  development  of  irrigation  interests. 

Washingtcm:  District  hydrographer,  T.  A.  Noble,  assisted  by  G.  H,  Bliss. 
Acknowledgments  and  thanks  are  due  to  Walter  N.  Granger  for  data  and  informa- 
tion furnished  in  connection  with  stream  measurements  and  irrigation;  to  the  Lewis- 
ton  Water  and  Power  Company  for  assistance  rendered  in  establishing  gaging 
stations;  to  the  Northern  Pacific  and  Great  Northern  railroad  companies  and  the 
Oregon  Railway  and  Navigation  Company  for  various  reports  and  maps. 

Wyoming:  District  hydrographer,  A.  J.  Parshall,  assisted  by  Rex  G.  Schnitger. 
Acknowledgments  and  thanks  are  due  to  the  Burlington  and  Missouri  River,  Uni«»n 
Pacific,  Colorado  and  Southern,  and  Fremont,  Elkhom  and  Missouri  Valley  rail- 
roads for  transportation  for  the  district  hydrographer.  Stations  maintaine<l  in 
connecti(m  with  the  Shoshone  irrigation  investigations  were  carried  on  under  the 
direction  of  Jeremiah  Ahem,  engineer  for  this  project. 
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COLORADO  RIVER  DRAINAGE  JLVSIN. 

Topographically  considered,  this  is  the  largest  hydrographic  basin 
lying  wholly  within  the  arid  region,  having  a  total  area  above  the 
town  of  Yuma,  Ariz.,  of  over  225,000  square  miles. 

This  basin  is  situated  in  Wyoming,  Utah,  Colorado,  Arizona,  New 
Mexico,  Nevada,  and  California,  but  the  principal  water  supply  comes 
from  the  melting  snows  of  the  high  mountains  of  Wyoming,  Utah, 
and  Colorado.  The  minimum  flow  is  less  than  3,000  cubic  feet  per 
second.  The  maximum  reaches  more  than  50,000  cubic  feet  per 
second. 

This  stream  has  been  called  the  Nile  of  America.  Like  the  Nile,  the 
Colorado  is  subject  to  an  annual  summer  rise,  which  comes  at  a  time 
when  it  is  most  needed  for  irrigation.  Its  waters  carry  a  large  amount 
of  sediment,  reaching  as  high  as  2,000  parts  of  sediment  to  100,000 
parts  of  water.  The  minimum  amount  is  carried  during  the  winter 
months  and  probably  is  never  less  than  60  parts  of  sediment  to  100,000 
parts  of  water. 

Prof.  R.  H.  Forbes,  in  Bulletin  No.  44,  University  of  Arizona  agri- 
cultural experiment  station,  says: 

On  the  basb;  of  the  profile  con8tracte<l  from  available  data  for  the  volume  of 
flow  of  the  Colorado,  and  of  the  year's  8ilt  determinations  made  in  this  laboratory, 
it  JH  estimated  conservatively  that  the  river  during  1900  brougtit  down  about 
61,000,000  Uyns  of  sedimentary  material,  which,  condense<l  to  the  form  of  solid  rock, 
is  enough  to  cover  26.4  scjuare  miles  1  foot  deep,  or  to  make  53  square  miles  of  dry, 
alluvial  soil  1  foot  deep,  or  to  make  about  164  8(iuare  miles  of  recently  settled,  8nl>- 
merj^ed  mud  1  foot  deep,  reckoning  the  w^hole  amount  of  mud  for  the  year  to  aver- 
age 6.2  times  the  bulk  of  the  solid  sediment. 

A  comparatively  small  amount  of  land  is  irrigated  by  the  waters  of 
Colorado  River,  owing  to  the  fact  that  the  main  stream  and  both  of 
its  tributaries  are  situated  so  far  below  the  level  of  the  irrigable  lands 
as  to  render  their  diversion  extremely  difficult  or  impracticable. 

There  are  two  pumping  plants  that  lift  water  for  irrigation  at  Yuma 
and  several  at  other  points  on  the  river  above  Yuma.  The  Imperial 
Canal  diverts  water  at  a  point  on  the  right  bank  of  the  river  10  miles 
by  river  below  Yuma.  It  is  the  intention  of  the  owners  of  this  canal 
to  reclaim  a  large  tract  of  fertile  land  situated  in  Mexico  and  in 
California.  The  system  is  still  in  process  of  construction.  On  Decem- 
ber 4,  1902,  their  canal  was  carrying  494  second-feet  of  water. 

During  December,  1901,  and  January,  1902,  a  reconnaissance  of  Colo- 
rado River  and  valley  was  made  from  the  Needles  and  Yuma  by  J.  B. 
Lippincott  and  others.  In  Ooto])er,  1902,  a  reconnaissance  was  made 
by  Mr.  Lippincott,  beginning  at  a  point  called  Greggs  Ferry,  Mohave 
County,  Ariz.,  and  extending  to  the  Needles,  Cal. 
1KB  100-4)4 2 
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Numerous  dam  and  reservoir  sites  and  diversion  points  for  canals 
were  discovered,  together  with  large  tracts  of  fertile  land  capable  of 
being  irrigated.  In  November,  1902,  extensive  topographic,  soil,  and 
hydrographic  surveys  were  begun  in  the  Colorado  River  Valley  by  the 
reclamation  service  of  the  Geological  Survey. 

The  Colorado  River  is  formed  by  Grand  and  Green  rivers,  in  the 
southeastern  part  of  Utah.     Of  its  tributaries  Gila  River  rises  in  the 
western  part  of  New  Mexico  and  flows  west  into  the  Colorado  at  Yuuia, 
Ariz.,  draining  the  southern  half  of  Arizona.     Salt  River,  its  princi- 
pal tributary,  joins  it  about  15  miles  west  of  Phoenix,  Ariz.     Kio 
Verde  and  Tonto  Creek  are  tributaries  of  Salt  River  from  the  north. 
San  Juan  River,  with  its  tributaries,  drains  southwestern  Colorado, 
northwestern  New  Mexico,  and  northeastern  Arizona.     It  takes  a  gen- 
erally westward  course,  joining  the  Colorado  north  of  the  Utah-Arizona 
boundar}'.     Animas,  Los  Pinos,  and  the  Florida  rivers  are  tributaries 
in  southwestern  Colorado.     Grand  River  has  its  source  on  the  Conti- 
nental Divide,  in  the  northern  part  of  Colorado,  and  flows  southwest 
to   its  junction  with  Green   River.     Gunnison   River,  its  principal 
tributary,  joins  it  from  the  south,  a  short  distance  south  of  Grand 
Junction,  Colo.     Dolores  River  rises  in  southwestern  Colorado  and 
flows  northwest  into  the  Grand,  in  eastern  Utah.     Green  Kvcr  rises 
in  the  Wind  River  Mountains  in  the  western-central  part  of  W\'omin«r, 
its  main  source  being  in  the  lofty  peaks  of  the  Continental  Divide. 
The  source  of  its  tributaries  is  also  among  the  higher  snow-covered 
ranges,  maintaining  the  volume  of  this  stream  late  into  the  summer. 
The  principal  branches  of  White  River  rise  in  White  River  Plateau, 
a  well-forested  ti-act  in  the  White  River  Forest  Reserve.     A  number 
of  lakes,  among  which  are  Oyster,  Marvin,  Traverse,  and  Deep  lakes, 
furnish  important  reservoir  sites,  if  such  are  ever  needed.     Duchesne 
River,  with  its  tributaries,  Uinta  River,  Lake  Creek,  and  Whiterocks 
River,  flows  into  the  Green  near  the  mouth  of  White  River  and  near 
Ouray,  Utah.     The  Ashley  is  a  small  tributary  of  the  Green,  in  north- 
eastern Utah.    Yampa  River  rises  in  the  eastern  part  of  Routt  County, 
Colo.,  flows  in  a  general  westerl}-  direction  through  the  entire  county, 
and  empties  into  Green  River  near  the  western  boundary.     The  stream 
is  somewhat  peculiar  in  its  character,  the  upper  branches  having  con- 
siderable fall,  and  the  water,  flowing  rapidly  over  shoals  of  gravel  and 
rock,  is  easily  taken  out  for  utilization. 

The  following  is  a  list  of  the  stations  maintained  during  11)03  in  the 
Colorado  River  drainage  basin: 

Colorado  River  at  Yuma,  Ariz 

Gila  River  at  Yuma,  Ariz. 

luiperial  canal  at  canal  heading  near  Yuma,  Ariz. 

Colorado  River  at  Bulls  Head,  Ariz. 

Verde  River  near  McDowell,  Ariz. 
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Salt  River  at  MfI)t)woll,  Ariz, 

Salt  River  at  reservoir  site,  Roo«»velt,  Ariz. 

Tont^>  Creek  at  RcxiK'velt,  Ariz. 

(fila  River  at  San  Carlos,  Ariz. 

Aniniai*  River  at  Duran}^>,  Colo. 

Animas  River  at  Silverton,  Colo. 

Florida  River  near  Diiran^^o,  Colo. 

Los  Pinoe  River  at  I^na(*io,  Colo. 

Df)lon^  River  at  Dolores,  Colo. 

(iunninon  River  at  Whitewater,  Colo. 

rnfomiAhgre  River  at  Delta,  Colo. 

Unconiiiahjfre  River  at  Montn)8e,  Colo. 

Cneompah^fre  River  at '  olona,  C*olo. 

Gunninon  River  near  Cory,  Colo. 

Ganniwm  River  (North  Fork)  at  Hot4:hkiHH,  C'olo. 

Gunnison  River  near  Cimarron,  Colo. 

Cimarron  Oeek  at  Cimarron,  Colo. 

GunniHon  River  at  lola,  Colo. 

(TTaml  River  near  Paliswies,  Colo. 

Grand  River  at  (ilenwcMxl  SprinjfH,  C<»lo. 

White  River  at  Meeker,  Colo. 

White  River  (South  Fork)  near  Biiford,  Colo. 

White  River  (North  Fork)  near  Buford,  Colo. 

Marvine  ("reek  nc»ar  Buford,  Colo. 

Cinta  River  at  Ouray  School,  Utah. 

Du<*heMne  River  near  My  ton,  Utah. 

Lake  Creek  near  Myton,  Utah. 

Strawl)erry  Creek  in  Strawl)erry  Valley,  Utah. 

Uinta  River  at  Fort  Ducheane,  Utah. 

Uinta  River  near  Whiterocks,  Utah. 

Whiteroek.s  River  near  Whitenx-kn,  Utah. 

Ashley  Creek  near  Vernal,  Utah. 

Gn»en  River  near  Vernal,  T"^tah. 

Green  River  at  Greenriver,  Wym 

COLORADO   RIVER    AT   YUMA,  ARIZ. 

This  .station  is  located  in  the  town  of  Yuma,  Ariz.,  1^  mih*s  below 
the  mouth  of  Gila  River  and  10  mile.s  by  river  above  the  Mexican 
VK)undary. 

Records  of  the  river  height  have  been  kept  by  the  Southern  Pacific 
liaiiroad  ("ompany  since  April  1,  1878,  on  the  gage  which  was  estab- 
lished by  Arthur  Brown,  superintendent  of  the  bridge  and  building 
department  of  the  Southern  Pacific  Company,  during  the  summer  of 
187t>.  The  lower  section  of  the  rod,  reading  from  10  to  22  feet,  is 
nailed  to  the  pile  protection  on  the  right  bank  above  the  Southern 
Pacific  Railroad  bridge.  The  upper  section,  reading  above  22  feet,  is 
fastened  on  the  lower  side  of  the  first  bridge  pier  from  the  left  bank. 
This  gage  height,  plus  100  feet,  is  the  Southern  Pacific  elevation  above 
sea  level.  At  a  later  date  the  Southern  Pacific  Company  estiiblished 
a  vertical  gage  rod  (the  old  rod  still  remaining),  fastened  to  the  pile 
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protection  on  the  left  bank  of  the  river  just  below  the  railway  brid>j;-e. 
This  gage  has  been  used  continuously  since  it  was  established  (date 
unknown),  and  is  the  one  used  by  the  United  States  Geological  Survey 
iit  present.  It  corresponds  in  elevation  with  the  old  gage  established 
in  1876.  The  gage  is  read  twice  each  day  by  W.  D.  Smith,  who  is 
employed  as  local  hydrographer  for  the  stations  in  this  vicinity. 

Discharge  measurements  are  made  by  means  of  a  }-inch  cable 
supported  on  masts.  At  low  water  measurements  are  made  from 
a  boat  held  in  place  by  the  cable.  A  car  is  used  at  flood  stages. 
The  initial  point  for  soundings  is  the  cable  support  on  the  south  bank, 
about  20  feet  from  the  water's  edge  at  high  water.  The  cable  has  a 
span  of  650  feet.  At  low  water  the  channel  has  a  width  of  325  feet. 
During  floods  a  large  part  of  the  water  flows  through  an  old  channel 
and  does  not  pass  under  the  cable.  It  is  measured  at  the  point  where 
it  passes  under  the  railway  trestle.  The  channel  of  the  main  river  i.s 
straight  for  600  feet  above  and  5,000  feet  below  the  station.  The  cur- 
rent is  swift  and  the  gaging  section  is  regular.  The  right  bank  is  low, 
wooded,  and  liable  to  overflow.  The  left  bank  is  not  subject  to  over- 
flow. The  bed  of  the  stream  is  composed  of  silt  and  sand  and  is  very 
unsta))le.  At  low  water  a  sand  bar  forms,  which  divides  the  channel 
into  two  parts.  The  bench  mark  is  located  on  the  first  pier  from  the 
left  bank.  It  is  a  standard  bronze-cap  United  States  Geological  Survey 
bench  mark  and  has  an  elevation  of  137  feet  above  sea  level,  as  deter- 
mined by  the  topographic  branch  of  the  Geological  Survey.  Its  eleva- 
tion above  the  zero  of  the  gage  is  35.31  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

Dlschtirge  measurements  of  Colorado  liirtT  at  Iwwia,  -4m.,  m  J 903. 
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18.00 

3,973 

17.77 

3,807 

17. 55 

3,447 

17.25 

3,123 

17.21 

3,182 

17.24 

2,9!0 

17.29 

3,313 

17.28 

3,127 

17.25 

3, 255 

17. 50 

3,500 

17.65 

3,700 

17.69 

3,695 

18.14 

4,099 

19.01 

5,  791 

18.68 

4,974 

18.48 

4, 695 

18.26 

4,  las 

18.23 

4,097 

18.  35 

4,177 

19.84 

7, 146 

19.73 

6, 806 

19.68 

6,284 

19.63 

6,434 

20.54 

9, 408 

20.28 

8,  789 

20.05 

8,682 

22  STREAM   MEASUREMENTS    IN   1903,  PART   IV.  [so.  100. 

Discharge  measurements  of  Colorado  River  at  Fama,  Ariz.y  in  1903 — ContiniUHl. 


Date. 


March  28 

March  30 

March  31 

April  2 

April  8 

April  9 

April  10 

April  16 

April  18 

April  21 

April  23 

April  25 j do 

April  27 1 do 

April  29 : do 

...do 
...do 
...do 
...do 


Hydrographer. 


W.  D.  Smith. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


May  2 

May  4 

May  6 

May  9 

May  12 do 

May  15 do 

May  18 • do 

May  21 1 do 

May  23 ! do 

May  25 | do 

May  28 do 

May  31 i do 

June  2 do 

June  4 do 

June  6 do 

June  8 1 do 

June  10 do 

June  12 do 

June  15 do  . 

June  17 I do  , 

June  19 1 do 

June  22 do  , 

June  24 do  , 

June  26 ! do  , 

June  29 do 

July  2 do  , 


Gage 
height. 


Dlwhar^re. 


Feet. 

Seconfl/eel. 

19.84 

7,662 

19.58 

6,  5:m) 

20.20 

8,2a5 

20.27 

8,961 

21. 55 

20,:»9 

22.85 

32, 623 

22.75 

25,400 

20.58 

12, 26.3 

20.40 

11,4(>6 

20.64 

11,442 

20.55 

10,  o:W 

20. 68 

11,584 

20.90 

12,  218 

20.70 

11,762 

21.60 

17,  243 

21.75 

21, 177 

21.90 

22, 479 

22.00 

22,771 

22.55 

27,500 

23.30 

29,760 

23.80 

a4,ooo 

24.45 

43,160 

25.20 

48,980 

25.60 

56,401 

24.65 

48,485 

23.60 

37,925 

23.40 

28,  770 

23.40 

29,600 

23.40 

29.  360 

24. 25 

40,1HX> 

24.80 

49,a'>0 

25. 25 

52, 459 

25.  75 

1        54,290 

26.  35 

56,  720 

26.65 

61,675 

27. 15 

1        65,500 

27. 50 

69,174 

27.65 

67, 737 

27.60 

72,  219 

27. 25 

1        66,512 

HOTTO  COLORADO   HIVER   DRAINAGE    BASIN.  23 

Discharge  meaatiremetUs  of  Colorado  River  at  I'ama,  i4m.,  in  190S — Continue<l. 


Date. 


Jnly  5 W.  D.  Smith 


Hydrographer. 


July  7 do 

JulvO : do 


July  11 

July  13 

July  15 

July  17 

July  20 

July  22 

July  24 

July  27 

July  29 

July  31 

August  8 

August  11 

August  19 

August  21 

September  2 

September  4 

September  10 

September  12 

September  15 ". . 

September  17 

September  19 

September  21 

September  23 

September  25 

September  29 1 do 

October  2 ' do 

October  4 ! do 

()(»tober6 1 do 


....do 

....do 

....do , 

....do 

....do 

....do 

....do....... 

....do 

....do 

....do 

L.  M.  Barnes 

....do 

....do 

do  ..t 

W.  D.  Smith. 

....do 

....do 

....do 

....do 

....do 

....do 

..-.do 

do 

....do 


Octobers.. 
October  10. 
October  12. 
October  14. 
October  16. 
October  19. 


.do 

.do 
.do 
.do 
.do 
.do 


October  22 do 

October  25 do 

October  27 do 


«X      1  Discharge. 


heigl 


Ftei, 

Second/eet. 

26.  70 

54,  216 

26.  a5 ' 

51,265 

25.20 

44,  4:w 

24.45 

41,853 

23.15 

34,096 

22.70 

30,950 

22.80 

30, 219 

22.40 

28,558 

22.20 

25,956 

22.90 

30, 400 

22.70 

27, 120 

21.80 

22,726 

21.60 

20, 350 

20.80 

13,325 

20.50 

11,233 

19.75 

8,170 

19.83 

9,193 

19.20 

5,759 

19.00 

5,501 

19.40 

5,942 

19.35 

6,309 

19.10 

5,138 

19.50 

7,399 

19.50 

7,714 

19.30 

6,943 

19.60 

8,331 

19.60 

7,991 

19.70 

7,649 

20.40 

9,352 

20.70 

11,493 

21.00 

15,806 

20.35 

9,a52 

19.90 

7,906 

20.10 

8,403 

20.40 

9,916 

20.00 

8,044 

19.80 

6,745 

19.70 

6,763 

19.70 

6,396 

19.  70 

1          6,365 

24  STREAM   MEASUREMENTS   IN   1903,  PART   IV.  [no.  lOO. 

Discharge  mewmrements  of  Colorado  River  at  Yuma,  Ariz,,  in  1903 — C^ou tinned. 


Date. 


Hydrographer. 


October29 W.  D.  Smith. 

October  31 do 

November  3 do 

November  5 do 

November  7 do 

November  10 do 

November  13 do 

November  16 do 

November  18 do 

November  21 do 

November  24 do 

November  26 ^ ! dp 

November  28 do 

November  30 do 

December  2 1 do 

December  5 do 

December  8 do  :..... 

December  10 | do 

December  12 do 

December  14 1 do 

December  16 i do 

December  18 do 

December  20 do 

December  22 do 

December  2h do 

December  28 do 

December  30 do 


he^t. 

Di8chiirg«-'- 

FkL. 

Second/rt  i. 

19.75 

6,128 

19.70 

6,14S 

19.70 

6,386 

19.70 

6,071 

19.70 

5,702 

19.70 

5,700 

19.  70 

6,  ass 

19.70 

5, 245 

19.70 

5,238 

19.65 

5,011 

19.60 

5,a>i 

19.55 

4,963 

19.40 

4,707 

19.50 

4,944 

19.70 

5,345 

19.20 

4,479 

19.42 

4,  i\m 

19.60 

h,m\ 

19.65 

5,027 

19.50 

4,90« 

19.36 

4,786 

19.20 

4,370 

18.85 

3,886 

18.55 

3,627 

18.35 

3,253 

18.40 

3,410 

18.90 

3,896 

Mean  daily  gage  height^  in  feet y  of  Colorado  River  at  Yujna,  Ariz,,  for  1903. 


Day. 


Jan.  I  Feb. 


1 17.00 

2 j  17.40 

3 '  17.30 

4 17.20 

5 1  17.00 

6 1C.90 

7 1  16.90 

H I  16.90 

9 1  16.90 

10 1  16.90 

11 16.8.'! 


I  -' 


17.30 
17.25 
17.16 
17.10 
17.20 
17.20 
17.20 
17.28 
17.38 
17.52 
17.71 


Mar.  I  Apr. 


17.37 
17.53 
17.64 
17.70 
17. 72 
18.02 
18. 90 
18.92 
18. 00 
18.48 
18.37 


'  20. 

•20: 
I  -20. 

21. 
I  '20. 

•20. 
I  21. 

21. 
I  22. 

22. 
I  22. 


May.  I  June. '  July.     Aug.     Sept.     Oct.     Nov. 


20.88 
21.55 
21. 72 
21.75 
21.80 
21.90 
21.98 
21.95 
22.00 
22. 15 
22. 20 


!  23.50 
'  23.40 
I  23. 10 

•23.40 
i  23.25 

'23.  40 

I  •2:j.75 

24.25 

I  -24.50 

24. 80 

•25.00 


27.45 
27.25 
27. 10 
26.90 
26.05 
20.35 
20. 0!> 
25. 75 
25. 20 
24.75 
■24.3.) 


I 


21. 

I  21- 
21. 

I  21. 
21. 

I  21. 
'  -20. 
[20. 
20. 
I  20. 
'  20. 


55  I 

50  I 

60 

45 

30 

10 

95 

85 

80 

65 

50 


19.85 
19.25 
19.20 
19.05 
19. 15 
19.50 
19.35 
19.30 
19.40 
19.40 
19.55 


20.40  I 

20.35  I 

20.60 

20.70 

20.70 

21.00 

20.95 

20.40 

20.15 

19.95 

19.95 


Nov. 

Dec. 

19.70 

19.  tX) 

19.70 

19.70 

19.70 

19.  & 

19.70 

19.4,S 

19.70 

19. -iO 

19.70 

19.25 

19.70 

19.40 

19.70 

19.40 

19.70 

19.  W 

19.70 

19.  eo 

19.70 

19.65 

HOTT.] 
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Mmn  daily  gnge  hnfjhtj  in  feet,  of  Colora(h  River  at  Ytntw,  Ariz.ffttr  190S — (-ontiniieci. 


Day. 


Jan.      Feb.  >  Mar.     Apr. 


May.    June. 


12 !  16.80 

13 16.80 

14 16.96 

1.) 17.00 


-I 


17. 10 ; 

17.10  { 
17.05 
17.00 
17.00  i 
17.00  j 
17.00  I 
17.10  ' 
17.20  I 
17.35 
17.40 
17.40 

28 j  17.46 

29 17.50 

» 17.50 

31 17.40 


17.82 
17.90 
17.95 
18.04 
18.00 
17.76 
17.54 

17.  ae 

17.25 
17.21 
17.22 
17.24 
17.27 
17.90 
17.27 
17.24 
17.26 


18.22 
18.22 
18.32 
19.85 
19.80 
19.52 
19.75 
19.88 
19.65 
19.62 
20.58 
20.52 

ao.ao 

20.10 
20.02 
20.02 
19.88 
19.65 
19.60 
20.15 


21.92 
21.42 
21.05 
20.78 
20.45 
20.50 
20.40 
20.55 
20.65 
20.60 
20.60 
20.55 
20.50 
20.68 
20.88 
20.90 
20.80 
20.70 
20.72 


22.50 
22. 75 
23.05 
23.80 
23.40 
23.50 
23.80 
23.96 
24.20 
24.45 
24.90 
25.20 
25.45 
25.60 
25.45 
25.10 
24.65 
24.25 
23.85 
23.60 


25.25 
26.  .V> 
25.65 
25.75 
26.20 
26.35 
26.50 
26.65 
26.80 
26.95 
27.16 
27.25 
27.50 
27.65 
27.65 
27.70 
27.60 
27.60 
27.60 


July.  I  Aug.     Sept. 


I 


23.65 
23.25 
22.90 
22.70 
22.75 
22.80 
22.60 
22.40 
22.40 
22.30 
22.15 
22.15 
22.90 
23.00 
22.90 
22.60 
22.90 
21.85 
21.75 
21.60 


20.45 
20. 15 
20.10 
20.10 
20.  a') 
19.80 
19.80 
19.80 
19.85 
19.80 
19.70 
19.65 
19.45 
19.25 
19.20 
19.20 
19.20 
19.20 
19.25 
19.40 


,  19.40 

I  19.15 

;  19.05 

19.a'> 

19.05 

I  19.40 

!  19.95 

19.60 

19.30 

19.30 

19.55 

19.60 

19.60 

19.60 

19.70 

19.76 

19.70 

19.70 

;  20.10 


l)t!t. 

Nov. 

Dec. 

20.20 

19.70 

19.65 

20.40 

19.70 

19.60 

20.35 

19.70 

19.65 

20.10 

19.70 

19.50 

19.95 

19.70 

19.40 

19.95 

19.70 

19.30 

19.85 

19.70 

19.20 

19.80 

19.65 

19.06 

19.80 

19.65 

18.85 

19.80 

19.65 

18.66 

19.70 

19.65 

18.55 

19.70 

19.60 

18.60 

19.70 

19.60 

18.40 

19.70 

ltf.60 

18.86 

19.70 

19.60 

18.80 

19.70 

19.45 

18.86 

19.76 

19.40 

18.45 

19.80 

19.35 

18.76 

19.80 

19.50 

18.90 

19.70 

18.90 

EaimaUd  monthly  discharge  of  Colorado  River  at  YumOy  Ariz.,  fur  190S,<* 
[Drainage  area,  226,049  square  miles.] 


Month. 


January 3,900 

February 4,100 

March 9,525 

April 31,600 

May 56,401 

June 72,219 

July 69,500 

August I  19,900 


Diacbarge  in  second-feet. 


Maximum.     Minimum. 


iSc*pteinber . 
October  ... 
November . 
Decern  l)er  . 


9,200 

15,806 

6,386 

5,345 


The  year 72,219 


2,694 

2,800 

3,375 

9,200 

13,050 

28,300 

20,350 

6,200 

5,000 

6,128 

4,675 

3,170 


2,694 


Mean. 

3,089 

3,372 

6,117 

14,326 

33,735 

53, 148 

37,479 

10,869 

6,786 

8,482 

5,399 

4,343 


Total  in  acre- 
feet. 


15,595 


189,935 

187,271 

376, 120 

852, 456 

2, 074,  284 

3. 162, 526 

2, 304, 494 

668,309 

403,  795 

521,538 

321,  263 

267,041 


11,329,032 


Run-off. 


Second-feet 

per  square 

mile. 


0,014 
.015 
.027 
.064 
.150 
.236 
.166 
.048 
.030 
.038 
.024 
.019 

.069 


Depth 

in 
inches. 


0.016 
.016 
.031 
.071 
.173 
.263 
.191 
.055 
.033 
.044 
.027 
.022 

.942 


a  Computed  by  indirect  method  devised  by  W.  B.  Clapp.    See  article  m  Engineering  News,  April 
21. 19(U- 
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(ULA    RIVER   AT   YUMA   AND  GILA   CITT,  ARIZ. 

Measurements  of  the  discharge  at  the  mouth  of  the  river  have  been 
made,  and  a  record  of  the  periods  during  which  the  river  was  dry  has 
been  kept,  by  W.  D.  Smith,  local  hydrographer  for  this  section. 
There  is  no  gage  at  this  point.  The  estimated  monthly  discharge 
made  by  Mr.  Smith  is  based  upon  the  measurements  and  estimates 
made  by  the  hydrographer.  The  table  of  estimated  monthly  discharges 
must  be  considered  as  approximate.  It  is  of  value,  however,  for  its 
maximum  and  minimum  discharges  as  estimated  by  the  local  hj^drog- 
rapher  based  upon  his  measurements  of  discharge. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrogi-apher. 

Discharge  meamiremetits  of  GUa  River  at  Yuma,  Ariz.,  in  190S. 


Date. 


Aprils 

April  8 

April  10 

Aprilie 

April  20 

April  25 

May  7 

September  18 . 

October  1 

October  6 

October  12.... 


Hydrographer. 


W.  D.  Smith. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Gage 
height. 


Feet, 


Discharge. 

Seeond-fret. 

236 

1,981 

991 

314 

190 

62 

46 

81 

1,329 

522 

61 
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Eiftlmtttnl  mofithhj  dinchanje  of  (iiia  Kirtr  (it  )'»«<«,  Ariz.j  for  1 90S. 


Month. 


January  . 
February 
March... 
Aiiril.... 

Mayo 

June 


DlHC'liHrKi-  in  Ncfoiul-foft 


Maximum.     Minimum. 


2,000 


10 


July 

August  6 

September  c , 

October  <* 

November  ., 
December . . . 


1,400 

1,3:^ 


Mean. 

Total  for 
month  in 
acre-f<H?t. 

0 

0 

0 

0 

0 

0 

508 

30,228 

13 

7^ 

0 

0 

0 

0 

150 

9,200 

123 

7,319 

222 

13,650 

0 

0 

0 

0 

«May  1-10.  discharge  estimated  at  40  second-feet;  May  11-31,  no  flow. 

b  August  15 and  2^-31,  no  flow;  August  16-28,  discharge  estimatiil  at  350  necond-feet. 

<*  September  1-10  and  22-20.  no  flow;  September  11-21  and  31,  discharge  estimated  at  207  second-feet. 

'<(vtober  1-17,  dinohaive  estimated  at  404  second  feet;  October  lK-31,  no  flow. 

^fean  daily  gage  height^  in  feet,  of  Gila  River  at  (iila  City,  Ariz,,  for  1 90S. 

October  16 2.15 

Ortober  17 1.85 

Oot4)ljerl8 1.70 

October  19  to  December  31,  no  flow. 

IMPERIAL  CANAL  AT  CALIFORNIA-MEXICO  BOUNDARY   LINE. 

Imperial  canal  heads  about  10  miles  by  river  below  Yuma,  Ariz.,  on 
the  California  side.  The  station  is  located  a  half  mile  from  the  river 
and  600  feet  below  the  wooden  head  gates.  It  was  established  October 
24,  1903,  by  W.  D.  Smith.  The  vertical  gage  is  located  just  above 
the  boundary  line  on  the  right  bank.  It  is  read  twice  each  day  by 
J.  S.  Carter,  the  storekeeper.  Discharge  measurements  are  made  by 
means  of  a  boat  and  cable.  The  initial  point  for  soundings  is  a  charred 
IK>st  at  the  southeast  corner  of  the  corral  about  150  feet  west  of  the 
right  bank.  The  channel  is  straight  for  600  feet  above  and  800  feet 
fM»low  the  cable  and  has  a  width  of  70  feet.  The  velocity  is  moderate. 
There  is  but  one  channel  at  all  stages,  but  when  the  gage  at  Yuma 
reads  about  26  feet  the  river  overflows  into  the  canal  below  the  gaging 
section.  The  bed  of  the  canal  is  composed  of  silt  and  sand,  free  from 
vegetation,  and  is  very  unstable.  The  right  bank  is  low  and  is  liable  to 
overflow.  The  left  bank  has  an  elevation  of  6  feet  above  high  water. 
Bench  mark  No.  1  is  a  standard  iron  bench-mark  post  of  the  United 
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States  (Joolo^ical  Siirvov.  It  is  located  near  monument  207  of  tin* 
United  States;  and  Mexico  !)oundary  line,  on  a  hill  about  a  half  mile 
west  of  the  ga^injr  station.  Its  elevation  is  52.41  feet  above  the  zero 
of  the  gage  and  155  feet  above  sea  level.  Bench  mark  No.  2  is  a  nail 
in  a  tree  on  the  right  bank.  Its  elevation  is  15.20  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  3  is  a  nail  in  a  post  near  the  ground  on 
the  right  bank  near  the  corral.  Its  elevation  is  14.90  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

Discharge  nieasurnnents  of  Imperial  canal  at  Govemmenl  liiie,  head  of  canal,  in  190S. 


Date. 


January  8 

January  28 

February  25 

March  12l 

April  17... 

May  5 

May  19 

June  5 

June  23 

Julys 

July  21 

Auguflt  10 

September  11 W.  D.Smith 

Septeral)er  24 do 

Or,tol)er  9 do 

Octol)er  24 do 

Novemlxjr  6 do 

Noveml)er  20 do 

Deceml)er  7 do 

December  21 do 


Hydrographer. 


W.D.Smith.. 

....do 

....do..:.... 
W.  W.  Follett. 
W.  D.  Smith.. 
....do 


....do 

....do 

....do 

....do 

....do 

L.  M.  Barnes 


Gage 
heignt. 


DiHchaqce. 


FKt. 

Srrfmd'/*ft. 

7.6 

:ioi 

8.4 

429 

8.1 

45l» 

9.0 

643 

10.1 

761 

11.9 

904 

10.0 

7(« 

9.0 

.VV.5 

10.7 

6(i^> 

9.7 

449 

10.7 

792 

8.8 

4m 

8.9 

490 

10.0 

770 

10.6 

820 

9.5 

644 

9.2 

624 

8.9 

45<i 

8.7 

.VJS 

8.45 

42^» 
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Mean  daily  gage  height^  infeety  of  Imperial  canal  at  heady  ^lear  Yuma,  Ariz.,  for  1903, 


Day. 

Jan.    Feb. 

8.6  8.2 

8.3  1    8.0 

8.1  8,0 
8.0,    7.9 
7.8       8.0 

7.7  8.0 
7.7       8.1 
7.6  '    8.1 
7.5  .    8.2 

7.5  !    8.5 

7.6  1    8.6 

7.4  ,    8.7 
7.4  I    8.8 

7.4  8.8 

7.5  8.9 

7.6  8.9 

7.7  8.7 

7.8  8.4 
7.8       8.3 
7.7       H.O 

7.7  8.0 

7. 8  H. 0 
8.0       H.  1 

8.2  '    8.1 

8.2  8.1 
8.5  ,    8.1 
8.4       8.1 
8.4       8.2 

8.3  i 

8.3    

8.3 

record  kept 

Mar. 

^, 
r. 

8.5 
8.4 
8.5 
9.4 
9.6 
9.4 
9.2 
9.1 
9.0 
8.9 
8.9 
10.3 
10.3 
10.0 
10.2 
10.4 
10.2 
10.1 
11.1 
10.9 
10.7 
10.5 
10.4 
10.2 
9.9 
10.0 
10.5 
10.5 

Apr. 

May. 

10.6 
10.7 
11.3 
11.7 

(«) 

(«) 

(") 

(«) 

(«) 

(«) 

{») 

(") 

(«) 

{») 

(«) 

(«) 

(«) 

(") 

(«)• 

(") 

C) 

(«) 

(«) 

('•) 

(«) 

(«) 

(") 

(«) 

(<») 

(«) 

(«) 

f»  A.HRU] 

Juno. 

(«) 
9.0 
9.0 
9.8 

9.7 

9.7 
9.9 

10. 1 
10.5 
9.3 
10.0 
10.4 
10.7 
10.7 
11.0 
ll.O 

11.2 
,    11,2 

ned  fn> 

July. 

11.0 

10.9 

10.9 

10.5 

10.4 

10.0 

9.8 

9.7 

9.4 

9.2 

10.3 

10.0 

10.3 

9.2 

10.3 

10.7 

10.6 

10.6 

10.6 

10.6 

10.7 

10.3 

10,5 

10.5 

11.9 

11.7 

10.7 

'    10.7 

9.7 

10.0 

9.5 

mheii? 

Aug, 

Sept. 

9.00 
8.95 
8.90 
8.80 
8.80 
9.00 
9.10 
8.  ft-) 
H.90 
9.00 
9.00 
9.20 
9.50 
H.90 
H.HO 
8.80 
8.70 
9.20 
9.10 

9. 55 
9.60 

10.00 

9.90 
10.00 
H.H5 
9.90 
10.10 

vvT  at  \ 

Get. 

10.50 
10.60 
10. 75 
11.15 
11.10 
11.00 
11.80 
10.  HO 
10.70 
10.80 
10.00 
10.00 
10.80 
11.00 
10.50 
10.20 
10.10 
9.90 
9.  HO 
9.W 
9.60 
9..-X) 
9..-)0 
9.50 
9,50 
9. 5() 
9..'K) 
9.50 
9.50 
9.50 
9.10 

Nov. 

9.40 
9.40 

9.;w 
9.:« 

9.30 
9.20 
9.10 
9.06 
9.10 
9.10 
9.00 
9.00 
9.00 
9.00 
9.00 
9.05 
H.97 
8.90 
H.90 
8.90 
8.90 
8.90 
8.95 
H.90 
H.90 
H.K8 
H.H2 
H.90 
H.H5 
9.02 



Dec. 

:::::::::::::::::: 

10.6 
10.7 
10.8 
11.4 
11.3 
11.5 
11.6 
11.6 
12.0 
11.7 
10.8 
10.7 
10.4 
10.4 
10.4 
10.3 
10.3 
10.3 
10.4 
10.5 
10.5 
10.4 
10.4 
10.3 
10.4 
10.6 
*-  10.5 
10.4 
10.5 
10.5 

10.0 
9.7 

9.7 
8.0 
9.2 
8.1 
9.0 
9.3 
9.0 
8.2 
8.3 
8.7 
10.2 

10.3 
10.3 
10.1 
10. 5 
10.4 

9.9 
9.8 
9.4 
9.4 
9.4 
9.2 
9.1 
9.5 
9.5 

htof  Ti 

9.02 
9.50 

:J 

4             

9.02 

H.78 

,->          

8.70 

t) 

H.68 

H.70 

K                      

8.80 

9 

10 '.. 

8.H2 
8.92 

11 

9.00 

12 

13 

11 

l.'i                       ...   . 

9.00 

8.95 
9.00 
8  90 

Iti 

17 

IH 

19 

8.90 
8.90 

8.95 
8.75 

20 

•»i              

8.68 
H..')5 

22 

Si 

H.40 

21                       

H  23 

ti"!                      

ftH.20 

26 

''H.  15 

27 

^»H.17 

2H                      ..           - 

f>  8. 20 

29 

30 

31 

ft  H.40 
6  8.  .55 

ftH.56 

a  No 

'uma. 

COIX)RADO   RIVER  AT   BULLS   IlKAl),  NEAR  MOIIAVK,  ARIZ. 

This  station  was  established  December  5,  1902,  at  a  point  of  rocks 
known  as  the  Bulls  Head,  by  E.  T.  Perkins.  The  station  is  aljout  28 
miles  from  Needles,  Cal.,  and  12  miles  from  Mohave,  Ariz.  The  gage 
is  an  inclined  1  by  5  inch  board  24:  feet  long,  .spiked  to  a  4  by  0  inch 
timber.  The  timber  is  fastened  to  the  rocks  by  iron  braces.  It  is 
read  once  each  day  by  T.  M.  Whedbee,  hydrographic  aid.  Discharge 
iiieasuremenfs  were  made  from  a  cable  and  car.  The  channel  is  straight 
for  3()0  feet  above  and  below  the  station,  and  the  current  is  swift. 
Both  banks  are  high  and  rocky  and  are  without  trees.  There  is  but 
one  channel.  The  bed  of  the  stream  is  compo.sed  of  silt  and  sand  and 
is  shifting.  The  bench  mark  is  a  bronze  tabl(»t  set  in  the  rock  on  the 
Arizona  side  about  20  feet  above  low  water  and  about  .")()  feet  down- 
.Htreani  from  the  bridge.  Its  elevation  above  the  zero  of  the  gage  is 
23.85  feet  and  above  sea  level  is  530.7  feet.     It  is  marked  531. 
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[NO.  100. 


The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

Dincharije  jnedsuremcnUt  of  Colorado  River  at  BulU  Head,  Arizona^  in  1902  and  19ffS. 


Date. 

1902. 

Dettiinlwr  5 

Defeml)er  10 

Di»cenil)er  13 

Defeinln^r  17 

De<!e!nl)er  20 

l>efeiiil)er  24 

Dereml^^r  29 

December  31 


1903. 

January  3 

January  5 

January  7 

January  14... 
January  IS... 
January  20... 
January  21 ... 
January  22... 
January  23... 
January  24... 
January  27... 
January  29 . . . 
January  30... 
January  31 ... 
February  4... 
February  7... 
February  10.. 
Febniary  19.. 
February  21.. 
Febniarv  25.. 


Gage 
height. 


Fed. 
3.00 
2.65 
2.45 
2.95 
3.50 
3.  23 
2.  45 
2.20 


Discharge. 

SfCond-frvt. 

5,459 
4,a51 
3,222 
4, 138  ' 
4,  792 
4, 939 
3,:^6 
2,913 


2.  20 

2,  8m) 

2.  40 

3,  416 

2.20 

2, 978 

2.60 

3,415 

2.  85 

3,  856 

3.00 

3,  826 

3.00 

3,700 

3.10 

3,  776 

3.10 

3,  953 

3.05 

4,164 

2.75 

3,651 

2.60 

3,652 

2.(>5 

3, 455 

2.65 

3,  525 

3.00 

4,  289 

3.  ;i5 

4,  380 

3.  35 

4,  924 

2.70 

3,  975 

2.  60 

3,611 

3.20 

4,  582 

Date. 

1903. 

February  27. 

March  4 

March  7 

March  9  . . . . 

March  13  ... 

March  14  . . . 

March  17  ... 

March  18  . . . 

March  20  . . . 

March  23  ... 

March  25  . . . 

March  27  . . . 

March  30  . . . 

April  1 

April  3 

April  6 

I  April  It) 

'  April  13  .... 
I  April  15  . . . . 
I  April  17 

April  20  .... 
I  April  22  ... . 
I  April  24  ... . 
I  April  30  .... 

May  1 

I  May  4 

I  May  6 

May  11 


h'iiX. 

DiM'hiirK«'- 

Fca. 

S*ntnd-J'**t. 

3.15 

4,  21M 

3.20 

4,  inu 

3.15 

5,  rv>i 

3::» 

6,  274 

4.00 

8,  72:J 

3.90 

7,  l*ss 

4.00 

s,  r><ir> 

4.15 

U.  0(»1 

4.50 

10,  4o*J 

4. 45 

9,  32*» 

3.90 

7,  •>7«i 

4.(K) 

S,  li.VJ 

4.45 

9,4ii3 

5. 10 

11,7.V.« 

5.  30 

14.457 

6. 10 

17,42») 

6.40 

18,991 

5.;^o 

14,47»; 

4. 95 

12.611 

5.20 

12,975 

5.20 

13,  bVJ 

5. 15 

12,3aN 

5.;i0 

15,32:; 

6.25 

17.2IW 

6.80 

20,  :v>9 

7.65 

25,  9SI 

7.55 

25,  'M^'l 

8.40 

34,  27J 
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Mean  daily  gage  height^  infeel^  of  Colnrado  Hirer  at  BulU  Ileaii,  Arizmia,  for  Utai. 


Day. 


9. 
10. 
11. 
12. 
13.. 
14. 
15. 
16. 
17., 
IH., 
19. 
20.. 
21.. 
22., 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

2.02 
1.98 
2.20 
2.30 
2.40 
2.30 
2.20 
2.40 
2.70 
2.80 
2.50 
2.60 
2.50 
2.60 
2.60 
2.50 
2.65 
2.85 
2.98 
8.00 
3.00 
3.05 
3.10 
3.08 
2.96 
2.85 
2.74 
2.62 
2.60 
2.68 
2,70 


Feb.       Mar.       Apr.       May. 


2.75 
2.90 
3.00 
8.09 
8.30 
H.35 
3.35 
3.38 
3.35 
3.15 
3.80 
2.50 
2.40 
2.40 
2.45 
2.60 
2.60 
2.6'S 
2.70 
2.60 
2.60 
3.00 
3.10 
8.20 
3.20 
3.00 
3.15 


3.60 
3.20 
3.40 
8.20 
3.20 
8.10 
3.15 
3.20 
3.30 
8.30 
3.95 
4.00 
8.85 
3.90 
4.15 
4.00 
4.00 
4.20 
4.55 
4..'iO 
4.55 
4.50 
4.45 


3.90 
8.70 
4.00 
4.25 
4.40 
4.45 
4.65 


5.10 
5.20 
5.30 
5.25 
6.65 
6.10 
8.00 
7.50 

6.40 
6.00 
5.60 
5.30 
5.10 
4.95 
4.95 
5.20 
5.30 
5.30 
5.20 


6.85 
7.20 
7.55 
7.65 
7.70 
7.55 
7.60 
7.80 
H.IO 
8.45 
8.50 
8.65 
8.90 
9.20 
9.50 
10.00 
10.25 
10.70 


5.15  ' 


5.30 
5.30 


5.  75 
6..%  i 


Mean  daily  gage  height f  in  feet,  of  Colorado  River  at  BulU  Head,  Arizona^  from  December 

5  to  Sly  nH)2, 


Day. 

Dec. 

Day. 

12 

!l3 

14 

15 

16 

17 

18 

Dec. 

2.50 

2.45 

1.HS 

2.64 

2.65  , 

2.95 

3.24 

Day. 

Dec. 

Day. 

Dec. 

5 

3.00 
3.02 
2.90 
2.78 
2.72 
2.65 

19 

20 

3.20 
3.50 

26 

3.02 

g 

27    

2.82 

21 

22 

3.46 
3.40 

28 

2.72 

H    

29 

30 

2.48 

9 

23 

3.38 
3.20 
3.13 

2,35 

10 

24    

31 

2.18 

Jl   

25 

VERDE  RIVER   AT   m'DOWELL,  NEAR  LEHI,  ARIZONA. 

This  station  was  established  April  20,  1897,  b}-  J.  B.  Lippincott. 
It  is  located  30  miles  northeast  of  Phoenix,  15  miles  northeast  of  Mesa, 
2i  miles  above  the  Arizona  canal  diversion  dam,  and  three-fourths  of 
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a  mile  above  the  mouth  of  the  river.  Three  gages  have  been  in  use  at 
this  station,  as  follows: 

Gage  No.  1  was  established  April  20, 1897,  by  J.  B.  Lippineott.  It 
consisted  of  a  vertical  rod  attached  to  a  large  cottonwood  tree  on  the 
east  bank  about  60  feet  below  the  cable.  Readings  were  taken  from 
this  gage  until  November  11,  1899,  when  the  station  was  temporarily 
abandoned.  The  bench  mark  is  a  point  on  a  cats-daw  (acacia)  tree 
about  100  feet  southeast  of  the  gage.  Its  elevation  is  27.02  feet  above 
the  zero  of  the  gage. 

Gage  No.  2  was  established  in  January,  1901,  by  H.  G.  Heisler,  and 
observations  were  resumed.  Readings  from  this  gage  are  used  in  the 
1903  report.  It  is  an  inclined  2-inch  by  4-inch  timber  fastened  to  the 
rocks  on  the  west  bank  about  500  feet  above  the  cable,  the  zero  of  the 
gage  being  1,325.4  feet  above  sea  level.  Three  bench  matks  have  been 
established  for  gage  No.  2.  First,  a  nail  in  a  mesquite  tree  alK>ut  H 
feet  below  the  cable  anchorage  on  the  east  bank;  its  elevation  is  1,34.>.5 
feet  above  sea  level  and  20.1  feet  above  the  zero  of  the  gage.  Second, 
a  nail  in  the  cable  standard  at  the  east  bank;  its  elevation  is  1,341.3 
feet  above  sea  level  and  15.90  feet  above  the  zero  of  the  gage.  Third, 
a  mark  on  rock  at  the  gage;  its  elevation  is  1,330.4  feet  above  sea  level 
and  5  feet  above  the  zero  of  the  gage. 

On  account  of  water  piling  up  at  gage  No.  2  during  flood,  gage  No. 
3  was  established  May  16,  1904,  b^'^  C.  G.  Williams.  It  is  a  vertical 
li-inch  by  6-inch  rod  spiked  to  a  2-inch  by  6-inch  timber  fastened  to 
a  willow  tree  on  the  east  bank  about  one-half  mile  above  the  cable. 
The  zero  of  the  gage  is  1,339.26  feet  above  sea  level.  Two  bench  marks 
have  been  established  for  gage  No.  3.  First,  a  nail  in  a  large  cotton- 
wood  tree  on  the  top  of  the  east  bank  near  the  gage;  its  elevation  is 
1,354.11  feet  above  sea  level  and  14.85  feet  above  the  zero  of  the  gage. 
Second,  a  nail  in  the  willow  tree  to  which  the  gage  is  attached;  its 
elevation  is  1,347.26  feet  above  sea  level  and  8  feet  above  the  zero  of 
the  gage. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and 
tagged  wire.  At  low  water  the  channel  is  oblique  to  the  gaging  sec- 
tion and  measurements  are  made  by  wading  at  a  point  4u0  feet  above 
the  cable.  The  channel  is  straight  for  a  distance  of  300  feet  above 
and  below  the  station,  and  has  a  width  at  low  water  of  100  feet  and  at 
high  water  of  450  feet.  The  current  is  swift.  The  right  bank  is 
high,  rocky,  clean,  and  is  not  subject  to  ovei'flow;  the  left  bank  is 
low,  clean,  and  is  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  sand  and  is  shifting. 

Gage  heights  and  discharge  measurements  at  this  station  ai*e  taken 
under  the  direction  of  C.  G.  Williams  by  W.  Richins,  who  devotes 
his  whole  time  to  the  work. 
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Discharge  meastirements  of  Verde  Hirer  at  McDourlly  near  Lthiy  Ariz.,  in  UH)S. 


Date. 


Janaary  8 W.  Richins 

January  17 do 

Man*h26 do 

April  10 do 

April  21 do 

May  21 do 

May  23 do 

May2H do 

May  28 do 

May  30 do 

Jane  2 do 

June  4 do 

June  6 do 

June  9 j do 

June  11 ' do 

June  12 do 

Jime  13 do 

June  16 ! do 

June  18 do 

June  20 do 

June  23 do 

June  25 do 

June  27 do 

June  30 do 

Julys do 

July  7 do 

July  10 do 

July  14 do 

July  17 ' do 

July  18 i do 

July  21 do 

July23 do 

July  25 do 

July  28 do 

July  30 ' do 

August  1 i\o 

August  4. 
August  8.. 
August  10 


Almost  12 

1KB  100—04 3 


.do 
.do 
.do 
.do 


oheiBhl. 

Discharge. 

Fret. 

Sic.  fed. 

5.  50 

268 

5.48 

245 

6.39 

626 

4.05 

734 

3.20 

321 

2.57 

107 

2.54 

123 

2.48 

104 

2.48 

113 

2.48 

113 

2.43 

102 

2.  37 

88 

2.37 

87 

2.33 

82 

2.27 

75 

3.77 

408 

2.89 

208 

3.40 

387 

2.95 

2S(> 

2.(i5 

184 

2.45 

112 

2.;55 

99 

2.25 

77 

2.14 

57 

2.05 

48 

2.01 

41 

2.00 

39 

2.02 

42 

2.30 

86 

4.23 

873 

3.25 

365 

3.77 

548 

3.  87 

632 

3.15 

323 

2.W) 

237 

2.  75 

185 

2. 50 

131 

2.  85 

214 

3.  a^) 

724 

5. 15 

1,448 
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Discharge  measurements  of  Verde  River  at  McDowell^  near  Lehi^  Ariz. ,  in  1903 — C<mtinuts  I . 


Date. 


August  15 

August  17 

August  20 

August  22 

September  5 

September  7 ! do 

September  9 do 


Gugf  height.    DbtcharKe. 


Do 

September  11 

September  15 

September  17 

September  22 

September  26 

September  29  . .   

October  1 

OcU>ber3 

October  7 

October  10 

October  13 

October  17 

October  20 

October  24 

October  27 

Octo])er31 

November  4 

November  7 

November  10 

November  14^. 

November  17 

November  21 

November  24 ' do 

November  28 do 

December  1 ' do 

Deceml)er  4 do 

I  >ecember  8 ' do 

I)eceml)er  11 do 

Deceml)er  15 do 

December  18 do 

December  22 do 

Decern  Ikt  28 ' do 


do  . 
do  , 
do  , 
do. 
do. 
do. 
do  . 
do  , 
do  . 
do  , 
do  . 
do. 
do  , 
do  . 
do. 
do  . 
do  . 
do  . 
do 
do  , 
do. 
do. 
do  . 


578 

438 

2SI> 

219 

164i 

3,241 

1,161 

3,462 

295 
233 
174 
181 
1,150 
8a5 
645 
402 
295 
2<i5 
237 
2a5 
198 
21»0 
182 
193 
189 
205 
214 
217 
211 
213 
221 
225 
219 
216 
253 
241 
220 
214 
2:n 
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Mtrm  d4xilif  gage  height,  in  feet,  of  Verde  Rirtr  nt  McIhnteU,  near  lAhi,  Ariz.,  for  190S. 


9. 

10. 
11. 
12- 
13. 
14. 
15. 
16. 
17. 
IS- 
IS. 
•20- 
•21. 
22. 
23- 
24. 
•25. 
26. 
•27. 
2«.. 
•29. 
30. 
31.. 


Day. 


I  Jan.    Feb. 


5.60 


5.50 


5.50 


5.54 


Mar. 


5.90  I 
5.80  I 


5.75 


5.75 
5.60 
6.58 
5.65 
5.65 


6.90 


5.48  ^ 
5.48  j  5.86 

5.48  ' 

5.48  ' 


6.46 


5.46 
5.45 
5.46 
5.46 
5.46 
6.46 
6.46 


6.65 
5.60 
5.70 
5.70 
5.75 
5.75 
5.70 
5.76 
6.20 
6.15 
6.10 
6.95 


5.44  : 


T 


Apr.  I  May. '  Jane.  July. 


5.75  ! 


5.70  ' 
5.70  ' 
5.70  I 
6.90  ' 
7.10  . 
7.05  ! 


7.00 
6.15 
6.05 
6.05 
7.15 
7.05 
7.00 
6.70 
6.70 
6.75 
6.40 
6.25 
6.15 
6.00 
6.00 
6.00 
6.35 
9.50 
9.50 
8.80 
7.90 
7.80 


8.10 
19.00 
16.40 
15. 10 
11. SO 
9.40 
6.70 
5.00 
4.85 
4.05 
3.85 
3.80 
3.75 
3.75 
3.60 
3.60 
3.55 
3.40 
3.20 
3.30 
3.20 
3.20 
3.16 
3.20 
3.15 
3,10 
8.10 
3.00 
2.90 
2.80 


2.80 
2,75 
2.75 
2.70 
2.70 
2.70 
2.65 
2.65 
'2.70 
2.70 
2.65 
2.60 
2.70 
2.70 
2.60 
2.50 
2.50 
2,50 
2.50 
2.56 
2.57 
2,66 
2.53 
2.49 


2.41 
2.42 
2.38 
2.37 
2.38 
2.37 

2.35  : 

2.32  j 
2.29 
2.27  i 
3.12  I 
2.80  j 
2.60  j 
3.25 

3.33  I 
3.05 
2.90 
2.74 
2,64 


2,07 
2,06 
2.05 
2.06 


2.01 
2.01 
2.00 
1.99 
2.00 
2.00 


Aoff.   Sept 


2.50 
2.43 
2.40 


2.00 
2.02 
2.37 
2.39 
3.85 
4.22 
3.70 
3.47 
3.14 
3.11 
3.68 
3.52 


2.70 
2.60 

2.46 
2.99 
2.34 
2.61 
2.70 
4.40 
3.70 
2.95 
5.10 
3.92 
3.45 
3.80 
4.22 
3.43 
3.17 
3.12 
2.93 
3.22 
2.95 


2.77 


2.47 

2.32 

3.8-1 

2.73 

2.47 

2.33 

3.62 

2.68 

2.45 

2.26 

3.33 

2.62 

2,48 

3.10 

2.58 

2.47 

2.20 

3.00 

2.52 

2,47 

2.12 

2.87 

■2.50 

2.45 

2.78 

2,40 

2.46 
!2.72 

I. 


2.85 
2,86 
2.65 
2.50 
5.35 
5.00 
5,30 
4,45 
3.73 
3.33 
3.10 
2.91 
2.77 
2.71 
2.65 
2.55 
2.48 
2.41 
2.35 
2.30 
2.40 
•2.39 
2.33 
2.32 
2.57 
4.00 
5. 05 
4.07 


Oct.  '  Nov. 


I 


4.03 
3.77 
3.68 
3.86 
3.45 
3.22 
3.18 
2.97 
2.87 
2.78 
2.73 
2.68 
2.64 
2.62 
2.69 
2.56 
2.55 
2.55 
2.52 
2.51 
2.49 
2.46 
2.44 
2.42 
2.41 
2.42 
2.42 
2.41 
2.39 
2.36 
2.35 


Doc. 


2.73 

2.41 

2.68 

2.40 

2.64 

2.40 

2.62 

2.39 

2.69 

2.39 

2.56 

2.39 

2.42 
2.38 
2.88 
2.39 
2.39  I 

2.39  I 
2.38! 

2.40  I 

2.41  - 
2.41  ' 
2.41 
2.40 
2.40 
2.39 
2.39 
2.39 
2.40 
'2.39 
2.38 
2.36 

2.36 

j 

2.87  I 
•2.37  ' 
-2.36  , 
2.36 
2.35 
2.35 


2.36 


2.35 
2.36 
2.86 
2.34 
2.83 

2.33 
2.32 
2.32 
2.32 
2.32 
2.32 

2.32 
2.31 
2.25 
2.25 
•2. '25 
2.26 


2.23 
2.22 
2.28 
2.23 
2.23 
2.23 
2.23 
2.23 
2.25 
2.25 
2.20 
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Efttimated  monthly  dUcJuirge  of  Verde  River  at  McDowell^  near  LeJiiy  Ariz.,  far  llfOS. 

m 

[Dminage  area,  6,000  square  miles.] 


Discharge  in  second-feet. 


Month. 


January  « 

Fe!)riiary  ^  . . 
March  1-26  ^. 
April  8-30  <?.. 

May 

June 

July 

AugUHt 

September... 

Oct<)})er 

N()veml)er . . . 
December  ... 


Maximnm.     Minimum. 


193 
372 
859 
1,685 
1,960 
830 
225 
253 


The  period 


Mean. 


Total  in 
aere-feet. 


110 

55 

38 

89 

110 

185 

190 

215 


249 
362 
625 
496  ! 
141 
136  ! 
232 
329  I 
513  i 
318  ! 
207  I 
227 


I 


I 


f>  15, 310 

d 20, 104 

/  32, 231 

g  22, 627 

8,669 

8,093 

14,  265 

20,229 

30, 526 

19,553 

12, 317 

13, 958 

217,882 


Run-off. 


Second- feet 

per  square 

mile. 


O.Wl 
.060 
.104 
.083 
.024 
.023 
.039 
.055 
.085 
.053 
.a35 
.038 


Deptli  ill 
inc-ht-s. 


b  0.  047 

'/  .  (V>1> 

/ .  101 

7  .  071 

.02S 

.  02« 

.(M5 

.<U>3 

.Ot)l 
.  0:«« 
.t>44 


aJrtnuHr>'  1-4,  6-7,  9-10, 12-13,  and  31  missing. 

h Computed  for  31  days. 

r  February  1,  3,  and  10-12  mi.ssing. 

rf  Computed  for  28  days. 

fFlooa  Mar.  27-Apr.  '7.  causing  great  change  In  stream  bed. 

/Computed  for  26  days. 

(/(Computed  for  23  days. 


'  the  daily  discharges  were  obtaiiuKi 
from  rating  Uibles  extending  over  short  periods,  by  interpolation,  and  by  Prof.  Stout's  method. 


Note.— Owing  to  the  shifting  character  of  the  bed  of  the  river  1 

men  " 


SALT   RIVER  AT  m'dOWELL,    NEAR  LEHI,  ARIZ. 

This  station  was  established  April  20,  1807,  by  J.  B.  Lippincott. 
It  is  located  one-third  mile  above  the  junction  of  Salt  and  Verde 
rivers,  80  miles  northeast  of  Phoenix,  15  miles  northeast  of  Mesa,  and 
If  miles  above  the  Arizona  canal  diversion  dam.  There  have  been 
three  ga<^es  in  use  at  this  station,  as  follows: 

(lage  No.  1,  set  by  J.  B.  Lippincott  April  20,  1897,  was  a  2-inch 
by  G-ini'h  timber,  bolted  to  the  rocks  on  the  south  ])ank  of  the  river 
about  one-fourth  mile  above  the  ca])le  from  which  discharge  measure- 
ments are  made.  This  gati^e,  which  has  since  been  removed,  was  iis(m1 
until  November  80, 18iM),  when  the  station  was  tem|K)rarily  abandoned. 
The  bench  mark  is  a  nail  in  a  palo  verde  tree  about  75  feet  west  of 
cable  anchora<i:e  on  the  north  bank.  Its  elevation  is  17.33  feet  alK)ve 
the  zero  of  the*  gage. 

In  11^01  observations  were  resumed,  gage  No.  2  being  estalJished 
by  Mr.  Apph^by.  It  consists  of  a  2-inch  by  (vinch  timber  fastened  to 
a  tree  on  the  north  bank  of  the  river  three-fourths  mile  above  the 
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i-able.  The  zero  of  the  gage  is  1,8^^3.59  foot  alK)vo  sea  level,  and  its 
bench  mark  is  a  nail  in  a  root  of  the  willow  tree  to  whioh  the  gago 
is  fastened.  Its  elevation  is  l,328.0i>  feet  above  sea  level  and  5.10 
feet  al)ove  the  zero  of  the  gage.  On  April  2,  liH)8,  high  water  in  Verde 
River  backed  up  the  water  on  gage  No.  *2,  and  changed  the  cross 
section  bv  depositing  sand. 

(lage  No.  3  was  established  May  19,  1903,  by  W.  W.  Schlocht.  It 
consists  of  a  1-inch  by  (J-inch  stadia  rod  spiked  to  a  2-inch  by  4-inch 
timber  and  fastened  to  a  tree  on  the  south  l)ank  H  miles  alnne  the 
cable.  The  water  surfju'o  at  this  gage  is  about  15  f(H»t  higher  than 
at  the  mouth  of  Verde  River,  and  the  zero  of  the  gage  is  1, 330.27 
feet  al)ove  sea  level.  Three  bench  marks  have  boon  established  for 
gage  No.  3.  First,  a  nail  in  a  mesquite  stump  200  feet  east  of  Peters's 
corral.  Its  elevation  is  1,363.2  feet  above  sea  level  and  2*). 93  feet 
above  the  zero  of  the  gage.  Second,  a  nail  in  a  root  of  a  mescjuite  tree 
on  the  top  of  the  bank  50  feet  northwest  of  the  northwest  corner  of 
Petci\s\s  corral  and  about  75  feet  from  the  gage.  Its  elevation  is  1,35(> 
feet  above  sea  level  and  19.73  feet  above  the  zero  of  tht»  gage.  Third, 
a  nail  in  the  willow^  tree  to  which  the  gage  is  attached.  Its  eleva- 
tion is  1,344.27  feet  above  sea  level  and  8  feet  above  the  zero  of  the 

Discharge  raeasurementi?  are  made  b}"  means  of  a  cable  and  car. 
The  south  end  of  the  cable  is  anchored  to  the  rocks  and  the  north  end 
is  run  over  an  8-inch  by  8-inch  standard  21  feet  high.  During  low 
water  discharge  measurements  are  made,  by  wading,  at  a  point  about 
1,000  feet  upstream  from  the  cable,  where  a  tag  wire  has  been  placed. 
The  initial  point  for  soundings  is  120  feet  south  of  the  standard  under 
the  cable  at  the  north  bank.  The  channel  has  a  width  at  low  water 
of  150  feet  and  at  high  water  of  about  700  feet.  It  is  straight  for 
about  500  feet  above  and  below  the  station.  The  current  is  swift.  The 
right  bank  is  about  3i  feet  high  at  the  w^aters  edge  and  rises  w  ith  a 
gradual  slope  for  400  feet.  It  is  clean  and  subject  to  overflow.  The 
left  bank  rises  vertically  for  about  5  feet,  to  a  small  bench  from  which 
the  rocks  rise  to  a  considerable  height.  The  bank  is  clean  and  is  not 
subject  to  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is 
shifting,  and  it  is  necessary  to  make  a  large  number  of  measurements 
in  order  to  obtain  an  accurate  estimate  of  the  discharge. 

The  1903  rating  tables  do  not  apply  to  the  gage  heights  from  April 
2, 1903,  until  May  19, 1903,  when  readings  wore  begun  on  the  new  gtige. 

Gage  heights. and  measurements  at  this  station  are  taken  under  the 
direction  of  C.  G.  Williams  by  W.  Richins,  who  devotes  his  whole 
time  to  the  work. 
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Discharge  measarenurnts  of  Salt  River  (it  McDoivellf  near  Lehi,  Ariz.^  in  190S. 


Date. 


January  8  . 
January  17 
March  25 . . 
March  26 . . 
April  10... 
May  21.... 
May  23.... 
May  26.... 


Hydrographcr. 


W.  Richins. 

do 

do 

do 

do 

do 

do 

do 


May  28 do 

May  30 | do 

June  2 j do 

June  4 ' do 

...do, 

...do 

...do 

...do 

...do 

...do 

...do 


June  6 

June  9 

June  11 

June  12 

June  16 

June  18 

June  20 

June  23 1 do 

June  25 i do 

June  27 do 

June  30 ' do 

July  3 i do 

July  7 1 do 

July  10 1 do 

...do 
...do 
...do 
...do 
...do 
...do 
...do 


July  14 

July  17 

July  18 

July  21 

July  23 

July  25 

July  28 

July  30 j do 

August  1 1 do 

August  4 do 


August  8  . 
August  10. 
August  12. 
August  15. 


.do 
.do 
.do 
.do 


Gage 
height. 


Fcft. 
1.51 
1.35 
1.64 
2.03 
4.06 
1.81 
1.75 
1.68 
1.63 
l.(K) 
1.56 
1.55 
1.54 
1.5!> 
1.50 
1.61 
1.94 
1.88 
1.80 
1.65 
1.60 
1.50 
1.41 
1.34 
1.23 
1.15 
1.16 
1.42 
1.38 
1.29 
1.45 
1.55 
1.36 
1.30 
1.35 
1.17 
2.  29  i 
3.00 
1.68 
1.85 


Diwharirtv 

Sceotul-fpf  t. 
214 
1N> 
321 
472 
1,096 
2S*5 

245 
241 
2:5."> 
216 
219 
211 
2.ttl 
is:i 
244 
45^i 
441 
XVd 
260 
231 
211 
l.-VS 
\'M\ 
97 
75 
87 
Kin 
147 
127 

2S\ 
150 

loO 

115 

7:59 

1,199 

287 

392 
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Dimcfiartje  mensnrementg  of  Salt  Hirer  td  McDourll^  near  Mii,  Ariz.y  in  UH).i — Continued. 


I>ate. 


Hydmgrapher. 


August  17 W.  Richins . 

August  20 do 

August  22 do 

September  4 do 

September  7 ' do 

September  9 do 

September  11 do 

September  15 do 

September  17 do 

September  22 do 

September  26 do 

September  29 do 

October  1 do 

October  3 do 

October  7 do 

October  10 do 

October  13 do 

October  17 do 

October  20 do 

October  24 do 

October  27 do 

October  31 ' do 

Noveml)er4 do 

November  7 do 

November  10 1 do 

November  14 | do 

November  17 ' do 

November  21 ' do 


November  24. 
November  28. 
December  1 . . 
December  4.. 
December  8.. 
December  11. 
December  15. 
December  18. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


December  22 ' do 


December  28. 


.do 


height. 

Disclmrge. 

Fief. 

Scctmti-ffct. 

1.75 

319 

1.88 

424 

1.6(J 

339 

1.65 

311 

1.65 

220 

2.  28 

871 

1.70 

294 

1.58 

235 

1,5:^ 

211 

1.45 

172 

1.48 

200 

2.84 

868 

1.95 

450 

1.75 

348 

1.66 

275 

1.60 

241 

1.52 

220 

1.48 

200 

1.47 

194 

1.46 

184 

1.46 

185 

1.46 

175 

1.47 

192 

1.47 

191 

1.48 

200 

1.49 

198 

1.49 

199 

1.49 

192 

1.51 

205 

1.51 

202 

1.50 

193 

1.50 

196 

\.^ 

200 

1.50 

203 

1.50 

198 

1.49 

189 

1.48 

191 

1.48 

196 

40 
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[NO.  100. 


,Mean  daily  gage  height^  infeely  of  Salt  River  at  McDowell^  near  Lehi,  Ariz.,  for  J9(kL 


10. 


12. 

13. 

14. 

IS. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
2*3. 
24. 


Day. 


1.51 


I  1.36 
'  1.35  ' 


1.41 


25 

|,.28 

.45 

26 

'  1.29 

1.60 

27 

190 

1.58 

28 1 

1  50 

29 

30 

1.28 

31 

1  -?>« 

Mar. 


Apr. 

2.00 
(") 
(«) 
(«) 
(«) 
(«) 
3.10 
3.20 
3.85 
4.04 
4.10 
4.00 
3.95 
3.95 
3.90 
3.80 
3.50 
3.40 
3.20 
3.00 
2.90 
2.80 
2.70 
2,70 
2.65 
2.65 
2.60 
2.55 
2.55 
2.50 


May. 'June. 


2.40 
2.30 
2.25 
2.25 
2.20 
2.40 
2.20 
2.15 
2.15 
2.10 
2.00 
1.95 
1.90 
1.80 
1.84 
1.88 
1.85 
1.87 
1.84 
1.84 
1.81 
1.77 
1.74 
1.70 
1.69 
1.68 
1.67 
1.63 
1.61 
1.60 
1.57 


1.57 
1.65 
1.52 
1.55 
1.54 
1.64 


1.53 
1.51 
1.60 
1.50 
1.62 
1.61 
1.70 
1.85 
1.93 
1.90 
1.88 
1.83 
1.80 

1.66 
l.M 
1.62 
1.59 
1.55 
1.49 


July.  I  Aug,  1  Sept.  I  Oct.  I  N'ov.     De«\ 


1.42 
1.41 


1.38 

1.24 

1.35 

1.21 

1.33 

1.19 

1.33 

I.IG 

1.15 

1.26 

1.13 

1.22 

1.14 

1.20 

2.14 

1.16 

2.35 

1.14 

3.40 

1.14 

2.18 

2.01 

1.15 

2.13 

1.16 

2.19 

1.22 

1.83 

1.33 

1.93 

1.34 

1.79 

1.36 

2.21 

1.31 

1.84 

1.28 

1.85 

1.58 

1.66 

1.70 

l.?2 

1.47 

1.56 

1.63 

1.53 

1.58 

1.48 

1.44 

1.82 

1.39 

1.72 

1.35 

1.67 

1.31 

1.63 

1.29 

1.60 

1.26 

1.67 

I 

;  1.62 

I  1.86 
I  1.70 

1.62 
'  1.38 
i  1.67 

1.65 
'  2.10 

2.52 

I  i.r3 

j  1.67 

.  1.68 

I  1.62 

I  1.60 

'  1.57 

I  1.54 

I  1.52 

1.49 

'  1.47 

1.46 

1.45 

1.45 

1.48 

11.47 

I  1.51 

I  1.48 

jl.M 

I  1.66 

I  2.82 

I  2.23 


1.93 

1.76 
'  1.76 
I  1.74 

l.?2 
I  1.68 
I  1.66 

1.63 
I  1.62 

\.m 

1.57 
'1.54 
I  1.52 

1.51 
1  1.50 
I  1.48 

1,48 
!l.47 
'  1.46 

1.47 
I  1.46 

1.46 

1.46 
I  1.45 
!  1.45 

1.46 
'  1.46 
I  1.46 

1.45 

1.49 

1.46 


r 

I  1.48 

1.46 

I  1.47 

'  1.47  I 
I  1.47 
'  1.47 

I  ...8 ; 

,  1.48  I 
I  1.48 
I  1.49 


1.48  * 

1.48  ! 
1.49 

1.49  j 
1.49  • 
1.49  I 
1.49 

1.48  ; 
1.49 

1.49  I 


l.M  ' 
1.60  I 
1.50 
1.50  I 
1.51 
1.50' 

1.51 


1.51 
1..SII 
1.5<» 
1,.=W 
1.50 

1.5iJ 

1..T0 

1,49 
1.49 
1.50 
1.52 

1..M 
1.50 
1.50 
1.50 
1.49 
1.49 

l.A^ 
1.48 
1.48 
1.4S 
1.4>» 
1.4S 
1.48 
1.47 
1.46 
1.46 
1.46 


n  No  record.    Water  backed  upon  gage  from  high  water  in  Verde  River, 

Rating  table  for  Salt  River  at  McDoirell^  near  Lehij  Ariz.^  from  January  i,  190Sj  to 

^April  i,  1903, <^ 


(itige 
height. 


Fid. 
1.30 
1.40 
1.50 


Disciiarge. 

161 
193 

228 


Gage 
height. 


FecL 
1.60 
1.70 
1.80 


Discharge. 
Stcnnd-ficl. 

267 
310 
355 


Gage 
height. 


Feet. 
1.90 
2.00 
2.10 


Discharge. 


Secimd-ftd. 
402 
450 
500 


a  Table  is  approximate  and  applies  only  to  gage  No.  2. 
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RtUintj  iafUe  for  Salt  River  at  McDowelly  near  Jjehi,    -4m.,  from   May  29^    1908^  to 

DecemUrSl,  1903  J^ 


heii^ht. 

DiMchargc. 
Stcond/ert. 

he'fgiu. 
Feet. 

Diflcharge. 
SeroMl/eet. 

Gage 
height. 

F^et. 

DiMt*haixc. 
Seeond-feet. 

(}age 
height. 

Dlncharge. 

Ftet. 

'      /VW. 

Secoml-feet. 

1.2() 

95 

1.80 

365 

2.40 

775 

:    3.00 

1,195 

i.:«) 

129 

1.90 

425 

2.  50 

845 

3.10 

1,2(>5 

l.4() 

164 

2.00 

495 

2.60 

915 

3.20 

1,3,36 

1.50 

201 

2.10 

5()5 

;     2.70 

985 

3.30 

1,405 

l.fiO 

247 

2.20 

6:^5 

2.80 

1,055 

3.40 

1,475 

1.70 

.m5 

2.30 

705 

2.90 

1, 125 

a  Table  appliei<  only  to  gage  No.  3.    Curve  is  well  defined. 

Estimated  monthly  discharge  of  Sftli  River  at  McDowell^  near  Ijehi,  Ariz, ^  for  19()S. 
[Dminage  area,  6,260  square  miles.] 


January « 

February  <^ 

March 

April 

May  \9-Ul^g 

June 

July 

Au^upt 

September 

October 

November 

December 

The  period 


a  January  1-4,  6,  7,  9, 18,  20,  28, 

l»  Computed  for  31  days. 

c  February  1,  3,  10,  11,  12,  and 

d  Computed  for  28  days. 

e  Computed  for  13  days. 

ffMay  19-28  estimated. 


and  29  missing. 
14  missing. 
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STREAM   MEASUREMENTS   IN    1903,   PART   IV. 


[NO.  100. 


•   SALT  RIVER  AT  RESERVOIR  SITE,  ROOSEVELT,  ARIZ. 

This  station,  established  February  7,  1901,  by  H.  G.  Heisler,  is 
located  at  the  town  of  Roosevelt,  which  is  the  United  States  Geologieal 
Survey  construction  camp  for  the  Salt  River  dam  and  reservoir,  and  is 
about  12  miles  west  of  Livingston.  In  previous  reports  this  station 
has  been  called  Salt  River  at  reservoir  site  below  Tonto  Creek,  near 
Livingston,  Ariz. 

The  gage  rod  and  cable  are  at  the  upper  end  of  the  gorge,  about  2,0<J() 
feet  below  the  mouth  of  Tonto  Creek  and  1,500  feet  above  the  dam  site. 
The  gage  is  a  vertical  rod  fastened  to  the  rocks  on  the  left  bank  of  the 
river.     Gagings  are  made  from  a  traveling  car  suspended  from  a  cable. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  A.  Farish,  district  hydrographer. 

Discharge  measurements  ofSaU  River  at  reservoir  site,  Roosevelt,  Ariz.,  in  190S. 


Date. 


January  4 . . 
January  12  . 
January  19  . 
January  26  . 
February  3  . 
February  6  . 
February  10 
February  13 
February  16 
February  28 

March  6 

March  11 . . . 
March  21... 
March  25... 
March  26... 

April  3 

AprillO 

May  11 

May  5 

May  20 

May  26 

May  30 

June  5 

June  11 

June  15 

June  18 

June  24 


Hydrographer. 


Osburn  Rich  ins. 
do 


.do 

.do 

.do 

.do  , 

.do 

.do  , 

.do 

.do 

.do 

.do 

.do 

.do. 

.do. 

.do. 

.do. 

.do  . 

.do. 

.do  . 

.do  . 

.do  . 

.do. 

.do, 

.do  . 

.do. 

.do. 


Gage 
height. 


Discharge. 


FeeL 

7.11 

213 

7.08 

213 

7.09 

224 

7.08 

222 

7.22 

316 

7.30 

376 

7.28 

316 

7.51 

459 

7.38 

391 

7.20 

287 

7.76 

602 

7.60 

447 

7.35 

389 

7.30 

368 

8.51 

1,411 

8.85 

1.857 

8.30 

1,107 

7.40 

412 

7.62 

515 

7.30 

362 

7.17 

278 

7.10 

219 

7.10 

218 

7.05 

200 

7.66 

481 

7.48 

422 

7.11 

278 

GOVT.] 
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Discharge  measuTetnenU  of  Salt  Rirer  at  reservoir  site,  Roonevelt,  Ariz.,  in  1!)0,J — Cont'd. 


Date. 


Hydrographer. 


Jaue  30 ( Mmrn  Richins  . 

July  6 do 

July  10 do 

July  14 do 

July  21 do 

July  24 do 

July  20 do 

August  4 do 

Auj2:u8t  7 do 

August  7 do 

..do 

..do 

..do •... 

..do 

..do 

..do 

..do 

..do 

..do 

..do ,-.. 

..do 

..do 

.do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do.. 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


August  8 

August  10 

August  12 

August  17 

August  25 * 

August  28 

September  1 

September  7 

September  8 

September  14 

Septeml>er  21 

September  28 

September  28  (2 P.  M.) 

September  30 

October  5 

OctoberO 

October  12 

October  16 

October  24 

October  26 

October  31 

November  2 

November  9 

November  16 

November  23 

November  30 ". 

December  7 

December  14 

December  21 

December  31 


Gage 
height. 

/Vrt. 
6.95 
6.85 
6.83 
7.00 
7.47 
7.08 
6.93 
6.83 
9.25 
6.89 
7.75 
7.70 
8.21 
7.75 
7.54 
7.30 
7.51 
7.66 
9.62 
7.21 
7.10 
7.37 
9.15 
7.50 
7.30 
7.21 
7.18 
7.19 
7.18 
7.18 
7.18 
7.17 
7.18 
7.18 
7.18 
7.17 
7.17 
7.18 
7.18 
7.18 


Discharge. 


Serond'/ed. 
187 
116 
98 
184 
466 
286 
136 
89 

0  2,024 
101 
532 
516 
861 
621 
455 
258 
461 
515 

«4,016 
248 
200 
350 
2,684 
443 
362 
272 
255 
231 
223 
243 
211 
207 
214 
211 
214 
207 
210 
208 
208 
212 


a  Float  meaaurementa. 
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STREAM   MEASUREMENTS    IN    1903,   PART   IV. 


[no.  100. 


Mean  daily  gage  height,  in  feet,  of  Salt  River  at  reservoir  nte,  Roosevelt,  Ariz.,  for  WiS. 


Day. 


I  Jan.  I  Feb.  i  Mar. 


1 

2 

7.1o 
7.13 

3 

7.12 

4 

7.11 

5      

7.10 

6 

7.09 

7 

7,08 

8 

7.08 

9 

7.09 

10 

7.10 

11 

7  08 

12 

7.08 

18 

7.07 

14 

7.07 

15 

7.05 

16      

7.06 

17  

7  07 

18 

7.08 

19 

7.09 

20 

7.08 

21 

707 

22 

7.05 

23 

7.03 

24 

7.04 

25 

7.05 

26 

7.08 

27 

7.08 

28 

7.08 

29 

30 

31 

7.08 
7.05 
7.04 

7.06 
J7.09 

7. 18 
I  7.30 
I  7.28 
'  7.30 
I  7.30 
I  7.30 

7.30 
I  7.28 
!  7.35 
I  7.46 
'  7.52 

7.46 
'  7.42 
1  7.36 
I  7-28 

7.24 

7.21 
I  7.20 
'  7.18 
I  7.18 
i  7.18 
'7.18 
I  7.19 
I  7.20 

I  ■'■■^ 

7.20 


7.20 
7.17 
7.16 
7.18 
7.24 
7. 68 
7.70 
7.78 
7.68 
7.59 
7.49 
7.42 
7.49 
7.56 
7.62 
7.55 
7.49 
7.44 
7.39 
7.36 
7.34 
7.30 
7.27 
7.30 
7.31 
8.70 
8.70 
8.53 


Apr.    May.  June.  July.   Aug.   Sept, 


8.39 
8.60 
8.95 
8.84 
8.52 
8.43 
8.34 
8.29 
8.28 
8.29 
8.38 
8.32 
8.22 
8.14 
8.10 
8.10 
7.92 
7.90 
7.88 
7.80 
7.72 
7.69 
7.65 
7.58 
7.50 
7.50 
7.50 
7.50 


8.44  !  7.50 
8. 32     7. 50 

8.! 


7.50 
7.50 
7.46 
7.42 
7.58 
7.48 
7.42 
7.41 
7.40 
7.40 
7.36 
7.33 
7.30 
7.30 
7.30 
7.30 
7.30 
7.30 
7.80 
7.30 
7.30 
7.22 
7.20 
7.20 
7.18 
7.16 
7.14 
7.11 
7.10 
7.10 
7.10 


7.10 
7.10 
7.05 
7.09 
7.09 
7.09 
7.09 
7.09 
7.06 
7.25 
7.15 
7.22 
7.42 
7.52 
7.60 
7.54 
7.50 
7.46 
7.36 
7.32 
7.22 
7.17 
7.12 
7.11 
7.09 
7.a) 
7.02 
7.00 
6.98 
6.95 


6.94 
6.88 
6.85 
6.85 
6.85 
6.85 
6.85 
6.84 
6.84 
6.8:} 
6.83 
6.85 
6.85 
6.95 
6.98 
7.00 
6.94 
6.90 
6.90 
6.92 
7.35 
7.00 
7.15 
7.10 
7.00 
6.97 
6.95 
6.94 
6.92 
6.89 


6.85 

6.84 

6.83 

6.83 

6.83 

6.84 

8.15 

7.75 

8.00 

I  7.70 

I  7.80 

'  8.10 

'  8.45 

I  8.30 

7.  (>5 

7.38 

I  7.62 

,  7.36 

7.45 

I  7.43 

7.37 

,  7.34 

7.31 

7.29 

'  7.50 

'  7.31 

I  7.31 

I  7.29 

7.30 

I  7.32 

7.30 


;  7.46 
,  7.29 
,  7.28 
!  7.28 

7.20 

7.20 
'  7.67 
,  7.68 

7.30 
'  7.39 

7.25 
.  7.20 
'  7.20 
I  7.20 

7,18 
I  7.16 
I  7.14 
i7.12 

7.12 

7.11 
I  7.10 
!  7.10 

7.11 
I  7.15 

7.15 

7.12 
I  7.19 

8.33 
'  8.10 
1  7.42 


Oct. 

7.31 
7.32 
7.31 
7.31 
7.30 
7.29 
7.2ii 
7.23 
7.21 
7.19 
7. 18 
7.18 
7.18 
7.19 
7.19 
7.19 
7.19 
7.18 
7.18 
7.18 
7.18 
7.18 
7.18 
7.18 
7.18 
7.19 
7.19 
7.18 
7.18 
7.18 
7.18 


Nov.    I)ec. 


7.17 

7.17 

7.17 

7.17 

7.17 

7.18 

7.18 

7.18 

7.18 

7.18 

7.18 

7.18 

7.18 

7.18 

7.18  I 

7.18 

7.18  I 

7.18  ' 

7.18  i 

7.18 

7.18  I 

7.18  \ 

7.18 

7.18 

7.18 

7.18  , 

7.18 

7.18  i 

7.18  I 

7.17  ' 


7.17 
7.17 
7.17 
7.17 
7.17 
7.17 
7.1s 
7.  IS 
7.1J< 
7.18 
7.18 
7.  IS 
7.  is 
7.18 
7.1« 
IIS 
7.18 
7.18 
7.18 
7.18 
7.  IS 
7.18 
7.  IS 
7.  IS 
7.  IS 
7.18 
7.  IS 
7.18 
7.  IS 
7.18 
7.18 
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Kaimated  monthly  dischartje  of  SitU  River  ai  retervoir  site^  RmNWvelt^  Ariz.j  for  UH)S. 
[DrainaKo  tirea,  b,lf)^  Dquare  miles.] 


Mouth. 


DiM'hurge  in  M>c()nd-fii>t. 


Run-off. 


January . . 
Febniary . 
Manh.... 

Aj>ril 

May 

June 

July 

August . . . 
SeptemlK»r 
()rtolH*r  . . 
Xoveiiil)er 
lH*eenilxT 
The  year  . 


Maximum. 

Minimum. 
178 

Mvan. 
207 

Total  In 
acrv-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

250 

12,  728 

0.036 

0.042 

472 

196 

318 

17,661 

.055 

.057 

1,675 

256 

600 

36,  893 

,104 

.120 

2,{m 

440 

JK)9 

54,089 

.158 

.176 

All 

234 

a52 

21,644 

.061 

.070 

504 

153 

285 

16,959 

.a5o 

.a^ 

369 

88 

142 

8,731 

.025 

.029 

1,100 

88 

411 

25,  271 

.071 

.082 

955 

197 

316 

18,  803 

.055 

.061 

319 

233 

253 

15,556 

.044 

.051 

213 

202 

211 

12, 555 

.037 

.041 

210 

202 

208 

12,789 

.  Om 

.042 

2,050 

88 

351 

253,679 

.061 

.827 

Note. — Owing  to  the  Hhifting  character  of  the  bed  of  the  river  the  daily  dischargcM  wore  applied 
fmni  several  rating  tables  extending  over  abort  periods  of  time. 


TONTO  CREEK  AT  ROOSEVELT,  ARIZ. 

This  station,  establishf^d  April  1,  1901,  by  H.  G.  Heisler,  is  located 
at  the  town  of  Roosevelt  and  alxjut  12  miles  west  of  Livingston. 
This  station  has  been  called  Tonto  Creek  near  Livingston  in  previous 
reports. 

The  gage,  a  vertical  rod  fastened  to  a  cliff  of  cemented  gravel  on 
the  left  bank,  is  about  3,500  feet  above  the  mouth  of  the  creek. 
Measurements  are  made  by  wading  with  meter  during  low  water  and 
In'  means  of  floats  over  a  course  of  25  feet  during  floods. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  A.  Farish,  district  hydrographer. 


46  STREAM   MEASUREMENTS    IN    1903,  PART    IV.  [so.  100. 

Discharge  metufurements  of  Tonlo  Creek  at  Roosevelt,  Ariz.,  for  190S. 


Date. 


January  4 

January  12 

February  3 

February  6 , 

February  10 

February  12 

February  13 

February  16 

February  28 

MarchO 

March  11 

March  21 

March  26 

April3 

July  14 

July  21 do 

July  24 do 

August  7 do 

August  8 ' do 

August  13 do 

August  17 ' do 

September  7 do 

September  11 do 

September  28 do 

September  30 do 


Hydrographer. 


O. 


Richins. 
.do.... 
.do  .... 
.do.... 
.do  .... 
.do  .... 

.do .:.. 

.do.... 
.do  .... 
.do  .... 
.do  .... 
.do.... 
.do.... 
.do  .... 
.do  .... 


height. 

DischaTKo. 

Feet, 

Scrond-fttt. 

3.00 

15 

2.96 

9 

3.90 

18S 

4.29 

197 

4.00 

145 

4.37 

221 

4.55 

279 

4.00 

176 

3.70 

41 

4.57 

182 

3.70 

47 

3.10 

26 

5.61 

899 

4.30 

145 

4.00 

55 

4.22 

124 

3.96 

82 

3.55 

10 

5.10 

59<1 

5.00 

331 

4.29 

177 

4.50 

239 

3.35 

9 

5.77 

1,134 

3.80 

62 

Mean  daily  gage  height ,  in  feet  ^  of  Toido  Greek  at  Rooaei'elt,  Ariz.^firr  190S. 


Day. 


Jan. 


1 3.00  2.90 

2 '  3.00  I  2.91 

3 ;  3.00  I  3.50 

4 '  3.00  j  4,00 

h 3.00  I  4.10 

G 8.00  j  4.10 

7 3.00  '  4.0(5 

8 3.00  I  4.02 

9 2.98  4.01 

10 2.96  '  4.00 

11 2.96  I  4.16 

12 2.96  4.48 

13 ,  2.96  I  4.58 


Mar. '  Apr. 

May. 

3.70 

June. 

July.   Aug. 

Sept. 

Oct. 
3.47 

Nov. 
3.25 

Dec 

3.70  '  4.30 

3.70 

3. 70     3. 30 

3.00 

3.25 

3.62  1  4.30 

3.70 

3.70 

3.70  '  8.30 

3.00 

3.45 

3.25 

3.25 

3. 55     4.  r.O 

3.70 

3.70 

3.70     3.30 

3.00 

3.40 

3.25 

aj.*> 

3.5.')  1  4.00 

3.70 

3.70 

3.70     3.30 

3.00 

3.35 

8.t:b 

3.  2.-> 

3.rvS     3.92 

3.70 

3.70 

3.70    .3.30 

3.00 

3.90 

3.25 

3.2.1 

4.58  ,  3.78 

3.70 

3.70 

3.70     3.37 

3.00 

3.27 

3.25 

3.25 

4. 30     3. 74 

3.70 

3.70 

3.70     3.62 

4.50 

3. -25 

3.25 

3.2S 

3. 90     3. 70 

3.70 

3.70 

3.70     5.00 

5.40 

3.25 

3. -25 

r.  !•.'» 

3. 86     3. 70 

3.70 

3.70 

3. 70     5.  (50 

3.88 

3.25 

3.25 

3.  L.> 

3. 77     3. 70 

3.70 

3.70 

3.70     3.5) 

3.78 

3. -25 

3. -25 

3.25 

3. 69     3.  70 

3.70 

3.70 

3. 70     8. 40 

3.32 

3.25 

3.25 

3.25 

3.58     3.70 

3.70 

3.70 

3.70  1  3.40 

3.15 

3.25 

3.25 

s.-r* 

3.44  ,  3.70 

3.70 

3.70 

3.70  ,  4.45 

3.10 

3.25 

S.-25 

3.25 

ii*>yT.l 
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Mean  daily  gage  Ittight,  infeet^  of  Tonto  Creek  at  Roo^evrlt^  Ariz. y  fur  1903 — Continued. 


Day. 


Jan.    Feb.    Mar. 


14 
15. 

16. 
17. 

19 
20 
21. 
22 
23 
24 
25. 
26. 
27- 
2S. 
29- 
W 
31. 


2.96 
2.96 
2.96 
2.96 
2.96 
2.96 
2.96 
2.96 
2.98 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2,90 


4.42 
4.'J8 
3.98 
S.M 
3.82 
3.75 
3.71 
3.67 
8.66 
3.66 
8.68 
3.70 
8.70 
3.70 
8.70 


3.83 
3.2H 
3.19 
3.17 
3.16 
3.13 
3.11 
3.10 
3.10 
3.10 
3.10 
3.10 
6.80 
4.82 
4.50 
4.41 
4.29 
4.30 


Apr.   May.  ■  June.'  July.  \\\%.  Sept.    Oct.  '  Nov.  I  Dw 


I 


3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
8.70 
3.70 
8.70 
3.70 
3.70 
3.70 
3.70 


I 


I  3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
8.70 
8.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 


3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
8.70 
3.70 
3.70 
3.70 
3.70 
3.70 
8.70 
3.70 


8.75 
3.48 
3.45 
3.45 
8.45 
3.45 
3.45 
4.18 
3.95 
4.25 
3.94 
3.48 
8.88 
3.34 
3.30 
3.80 
3.80 
3.30 


3.90 

3.85 

3.85 

4.80 

4.15 

4.16 

3.98 

3.60 

8.35 

3.16 

3.00 

8.00 

3.00 

3.00 

3.00 

3.00 

8.85  i 

3.02 


3.07 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
8.25 
3.12 
3.15 
3.42 
4.55 
4.15 
8.72 


3.25 
3.25 
3.25 
3.25 
8.25 
3.25 
8.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.26 
8.25 
3.25 
3.25 
3.25 
3.25 


3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 


3.25 
3.25 
3.25 
3.25 
3.26 
3.25 
3.25 
3.25 
3.26 
3.26 
3.25 
3.25 
3.26 
3.26 
8.25 
3.25 
3.25 
3.25 


EtHmated  monthly  discharge  of  Tonio  Creek  at  Roosevelt,  Ariz,,  for  190S. 
[Drainage  area,  1,030  square  miles.] 


Month. 


Jannary 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 


50 
295 
660 
145 

27 

27 
145 
570 
830 

20 
4 
4 


830 


irjfe  In  second 

-feet. 

Minimum. 
5 

Mean. 

Total  in 
acre-feel. 

10 

615 

5 

124 

6,887 

11 

85 

5,226 

27 

25 

1,488 

27 

27 

1,660 

27 

27 

1,607 

28 

1,722 

70 

4,304 

57 

3,392 

6 

369 

4 

2:58 

4 

246 

39 

27,754 

Run-off. 

Second-feet 

per  square 

mile. 

1 

Depth  In 
inches. 

0.010 

0.012 

.120 

.125 

.083 

.096 

.024 

.027 

.026 

.030 

.026 

.029 

.027 

.031 

.068 

.078 

.a'ss 

.061 

.006 

.007 

.004 

.004 

.004 

.oa5 

.038 


.505 


Note.— Owing  to  the  shifting  character  of  the  bed  of  the  creek  the  dally  discharges  were  estimated 
from  the  diischarge  measurements,  taking  into  account  the  time  interval  briween  meai^urements  and 
the  change  in  section.    A  rating  table  was  used  from  August »  to  December  31. 
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GILA   RIVER  AT  SAN   CARLOS,  ARIZ. 

The  general  character  of  the  countrj'-  through  which  the  Gila  River 
flows  is  a  high  and  rolling  plateau,  with  the  river  flowing  through  it 
in  a  deep  canyon,  and  with  pi'actically  no  agricultural  lands  within 
its  area.  The  river  emerges  from  its  upper  canyon  about  10  miles 
before  it  reaches  the  Arizona  line,  and  thence  flows  through  a  valley 
of  considerable  width,  known  as  Duncan  Vallej^,  until  just  before  it 
receives  the  waters  of  San  Francisco  River. 

Gila  River  is  in  a  can3^on  for  about  20  miles  below  the  mouth  of  the 
San  Francisco,  or  to  within  10  miles  of  Solomons ville.  At  this  point 
the  hills  separate,  forming  a  large  valley,  which  has  l>een  extensively 
settled  and  is  now  one  of  the  finest  irrigated  portions  of  the  Terri- 
tory. This  valley  extends  from  a  point  10  miles  above  Solomonsville 
to  6  miles  below  the  mouth  of  San  Carlos  River,  on  the  White  Moun- 
tain Indian  Reservation.  At  this  latter  place  the  mountains  suddenly 
close  in  again  and  the  river  enters  another  canyon.  Seven  miles  below 
the  Indian  agency  at  San  Carlos  the  canyon  narrows  to  a  width  of  lon 
feet,  and  at  this  point  is  located  the  San  Carlos  dam  site,  which  was 
studied  by  the  United  States  Geological  Survey  during  1899,  in  con- 
nection with  the  investigation  of  the  water  supply  of  Gila  River. 
The  results  of  this  investigation  are  published  in  Water-Supply  and 
Irrigation  Paper  No.  33,  entitled  *' Storage  of  Water  on  Gila  River, 
Arizona,"  by  J.  B.  Lippincott.  In  connection  with  this  investigation 
Cyrus  C.  Babb,  on  July  11,  1899,  established  a  station  on  Gila  River 
one-half  mile  south  of  the  Indian  agency  at  San  Carlos  and  below  the 
mouth  of  San  Carlos  Creek,  where  an  inclined  rod  securely  fastened  to 
posts  driven  into  the  bank  was  erected.  The  original  bench  mark 
was  a  20-penny  nail  in  the  base  of  a  mesquite  tree  5  inches  in  diameter, 
85  feet  west  of  the  gage  rod,  at  an  elevation  of  12.67  feet  above  gage 
datum.  It  was  destroyed  by  a  flood  in  the  spring  of  1903.  A  new 
bench  mark  was  established  May  9,  1903,  by  C.  R.  Olberg.  It  con 
sists  of  a  nail  head  in  the  west  side  of  the  jKDst  which  supports  the 
cable  on  the  right  bank  of  the  river.  Its  elevation  is  14.54  feet  above 
the  zero  of  the  gage.  Discharge  measurements  are  made  from  a  cable 
and  car  a  short  distance  above  the  gage  rod.  The  channel  is  straight 
for  some  distance  above  and  Iwlow  the  station,  and  the  water  is  com 
paiiitively  swift.  The  right  bank  is  high,  but  the  left  is  low  and  liable 
to  overflow.     The  bed  of  the  stream  is  sandy  and  shifting. 

The  ()bs(»rvati(>ns  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  A.  Farish,  district  hydrographer. 
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Mean  daily  gcige  height,  in  feet,  of  GHa  River  at  San  Carlos,  Ariz.,  for  190S. 


Day. 


1. 
2. 
8. 
4. 

5. 
6. 
7. 
S. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25 
26. 
27 
2S, 
29 
30 
31 


Jan. 


2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.96 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 


Feb. 


1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.78 
1.72 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.65 
1.66 
1.65 
1.65 
1.65 


Mar. 

1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.60 
1.60 
1.60 
1.60 
1.55 
1.55 
1.60 
1.50 
1.50 
1.50 
1.50 
1.60 
1.60 
1.45 
1.45 
1.46 
1.45 
(«) 
(«) 
1.50 
1.90 
1.90 
1.80 
1.75 
1.66 


Apr. 


1.96 
1.90 
1.85 
1.80 
1.90 
2.10 
2.10 
2.05 
1.90 
1.80 
1.75 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.56 
1.65 
1.55 
1.60 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


May.  June. 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.85 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.30 
1.80 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.80 


1.30 
1.80 
1.30 
1.30 
1.90 
1.30 
1.30 
1.80 
1.80 
1.80 
2.50 
2.50 
2.55 
2.50 
2.45 
2.80 
2.60 
2.32 
2.10 
2.00 
1.85 
1.80 
1.65 
1.60 
1.45 
1.45 
1.40 
1.30 
1.20 
1.00 


July. 

Aug. 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«). 

(«) 

(«) 

(«) 

(«) 

(a) 

(«) 

(«) 

(«) 

2.80 

(«) 

3.30 

(«) 

2.85 

(«) 

2.50 

(«) 

3.07 

(«) 

3.55 

(«) 

2.65 

(°) 

8.90 

(«) 

3.86 

2.45 

3.80 

2.65 

2.90 

2.05 

2.50 

1.80 

2.50 

1.90 

2.60 

2.25 

2.27 

2.00 

2.00 

1.62 

2.65 

1.32 

2.00 

1.30 

2.00 

(«) 

2.20 

(«) 

1.95 

(«) 

1.85 

(«) 

3.20 

(«) 

2.35 

Nov.  I  Dec. 


•| 


1.90 
1.85 
1.76 
1.68 
1.55 
2.05 
1.76 
1.70 
1.70 
1.60 
1.60 
1.50 
1.60 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.20 
1.20 
1.20 
1.60 
1.40 
2.60 
3.20 
3.70 
2.70 


2.30 

2.05  I 

2.00 

1.90 

1.90 

1.78 

1.68 

1.62 

1.68 

1.60 

1.48 

1.45 

1.45 

1.42 

1.40 

1.40 

1.35 

1.32 

1.30 

1.80 

1.30 

1.80 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.80 

1.80 


1.30 
1.30 
1.30 
1.80 
1.30 
1.80 
1.80 
1.30 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.38 
1.35 
1.35 
1.85 
1.85 
1.85 
1.36 
1.86 
1.35 
1.35 
1.35 
1.36 
1.36 
1.35 
1.35 
1.36 
1.35 
1.36 
1.36 
1.35 
1.85 


1KB  100—04- 


a  No  water  at  gage  rod. 
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Discharge  mecisurements  of  Gila  River  at  San  CarUm^  Ariz.j  in  1903. 


Date. 


Hydrographer. 


January  11 S.  Janus 

January  18 ' do 

January  28 do 

February  4 do 

February  26 do 

^larch  8 do 

March  15 do 

M arch  30 do 

April  5 <lo 

April  7 do 

April  26 1 do 

May  10 do 

May  16.. ' do 

May  23 do 

May  31 i do 

June  12 do 

June  20 do 

June  30 do 

July  12 do 

July  18 do 

August  9 do 

August  13 do 

August  31 do 

September  21 do 

September  28 ^ do 

()ctol3er3 R.  IL  Ross 

October  12 do 

October  19 do 

October  26 do 

November  6 do 

November  13 do 

Noveml)er  23 do 

NovemlKT  30 do 

December  13 ' do 

December  27 do 


Gajfe 
height. 


Fed. 
2.00 
2.00 
1.80 
1.80 
1.65 
1.60 
1.50 
1.70 
1.90 
2.10 
1.40 
1.40 
1.35 
1.30 
1.30 
2.50 
2.00 


2.60 
3.40 
3.80 
2.30 
1.30 
2.40 
2.00 
1.45 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.35 
1.35 


Disichar^. 

142 

142 
84 
60 
52 

:« 

21 
87 
95 
150 
14 
5 

2.4 
1.3 
1.2 
344 
92 
.9 
.5 
551 
2,227 
3,522 
499 
28 
223 
326 
77 
44 
40 
82 
49 
50 
40 
41 
23 
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Efi'unaifd  monthly  (Uncharge  o/  <iUa  Hivtr  at  Sfin  Carlos,  Ariz.,  for  190S. 
[Drainage  aivn.  13,455  square  mileH.] 


Month. 


January  

February 

>larch 

April 

May 

June 

July 

Aujnist 

September 

Octo))er 

November 

Dei'eraber 

The  year 


Dlw'ha 

lye  In  j<erond-feet. 
Minimum.  ,     Mean. 

Total  in 
acre-feet. 

Run<( 

Sooond-feet 

per  Hquare 

mile. 

jff. 

Maximum. 

Depth  In 
inchet). 

2(X) 

74 

141 

8,670 

0.  0105 

0.0121 

70 

62 

5S 

3,  221 

.0(M3 

.0045 

96 

0 

37 

2,  275 

.  (X)2H 

.0032 

150 

12 

55 

'        3, 273 

.0041 

.0046 

12 

1 

4 

246 

.0003 

.0003 

760 

1 

116 

6,902 

.0086 

.0095 

620 

0 

52 

3, 197 

.  0039 

.0045 

3, 695 

0 

877 

53, 924 

.0652 

.  0752 

3,170 

20 

281 

16,  721 

.0209 

.  0232 

560 

40 

118 

7, 256 

.0088 

.0101 

82* 

40 

57 

3, 392 

.0042 

.0047 

41 

23 

34 

2,  OtiO 

.0025 

.0029 

3, 695 

0 

152 

111,167 

.0113 

.  1548 

Note.— Owing  to  the  shifting  character  of  the  l>cd  of  the  river  the  daily  discharges  were  obtained 
from  rating  tables  extending  over  brief  i>eriods  of  time,  and  by  interpolation. 

ANIMAS    RIVER   AT   I)URAX(;0,   COLO. 

The  station  was  lirst  established  June  20,  181)5,  and  has  been  main- 
tained during  the  greater  part  of  each  year  since. 

The  original  gage  was  located  at  the  old  wagon  bi'idge,  one-fourth 
mile  west  of  the  railroad  bridge  at  Durango  and  a})out  200  feet  a})ove 
the  Rio  Grande  Southern  K^iilroad  bridge.  It  was  spiked  to  the 
west  side  of  the  south  end  of  the  middle  pier  of  the  wagon  bridge. 
The  head  of  a  \yo\t  at  the  east  abutment  of  the  railroad  ])ridge  is  17.24 
feet  above  this  gage  datum.  During  the  early  part  of  IW\)  the  old 
wagon  bridge  was  removed  and  a  new  one  erected  a  short  distance 
Ix^low.  April  1,  1809,  on  the  central  pier  of  this  bridge  a  new  rod, 
which  consisted  of  a  vertical  piece'  of  timber  graduated  to  feet  and 
tenths,  was  fastened.  The  bench  marks  were  three  horizontal  strips, 
opposite  the  10,  14,  and  16.7  foot  marks  of  the  rod,  respectively. 
Owing  to  this  change  in  location  and  height  of  the  rod  there  is  no 
apparent  relation  })etween  the  rating  tables  ])efore  18t)i)  and  the  rating 
tables  for  1899  and  after. 

The  present  gage  was  established  June  20,  1901,  by  A.  P.  Davis, 
a.ssisted  by  F.  Cogswell.  It  is  located  at  the  new  wagon  bridge  one- 
fourth  mile  west  of  the  railroad  station  at  Durango,  Colo.  It  is  a 
vertical  2  by  0  inch  timber  14  feet  long.     It  is  fastened  to  the  masonry 
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pier  on  the  downstream  side  of  the  bridge,  and  is  held  in  place  by 
means  of  spikes  driven  into  cracks  in  the  masonry.  It  is  read  twice 
each  day  by  C.  G.  Graden.  On  April  1-2, 1903,  sand  and  gravel  were 
washed  down  by  Lightner  Creek,  which  enters  about  100  feet  below 
the  bridge,  and  were  deposited  around  the  gage  rod.  A  new  wire 
gage  was  established  April  14,  1903,  on  the  downstream  side  of  the 
bridge  in  the  span  next  the  left  bank.  This  gage  was  read  until  June 
6,  when  it  was  stolen.  In  the  meantime  the  sand  and  gravel  had  been 
washed  away  from  the  foot  of  the  old  gage,  from  which  readings  were 
taken  for  the  remainder  of  the  year.  The  wire  gage  read  zero  when 
the  vertical  gage  read  5  feet.  All  1903  readings  have  been  reduced  to 
the  datum  of  the  vertical  gage.  The  1903  rating  table  was  prepared 
from  measurements  made  after  the  deposit  of  sand  and  gravel  had 
been  scoured  from  around  the  vertical  gage.  It  is  therefore  not  appli- 
cable to  gage  heights  taken  previous  to  May  1,  during  which  period 
the  section  at  the  gage  was  filled  in.  Discharge  measurements  are 
made  from  the  bridge  to  which  the  gage  is  attached,  except  at  low 
water,  when  they  are  made  by  wading.  The  initial  point  for  sound- 
ings is  the  downstream  edge  of  the  right  abutment.  The  channel  is 
straight  for  300  feet  above  and  400  feet  below  the  station.  The  cur- 
rent is  rough  and  has  a  rapid  velocity.  Both  banks  are  high,  rocky, 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and  fairly 
permanent.  Bench  mark  No.  1,  established  June  25, 1900,  is  a  chiseled 
point  at  the  southwest  corner  of  the  center  pier  of  the  highway  bridge. 
Its  elevation  is  16.75  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2,  established  on  the  same  date,  is  a  similar  point  on  the  lower 
side  of  the  left  abutment.  Its  elevation  is  16.84  feet  above  the  zero  of 
the  gage.     This  relation  was  verified  April  17,  1901. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Animas  River  at  DurangOy  Colo.y  in  1903, 


April  14  . 
May  15.. 
June  6  . . 
June  27  . 
July  27.. 


Date. 


Hydrographer. 


F.  Cogswell. 

do 

do 

do 

do 


August  17 ' do 

Septembers ' do 

October  5 do 

November  2 1 do 


Gage 
height. 


Discharge. 


FeH, 

Skcondjffi. 

7.90 

484 

10.70 

4,268 

10.05 

3,766 

10.20 

4,051 

8.05 

1,231 

7.20 

45.) 

7.85 

1,008 

7.05 

319 

6.75 

195 
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Mean  daily  gage  height,  in  feet,  of  Animas  River  at  Durango,  Colo,,  for  190S. 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

9.90 
9.80 
9.70 
9.70 
9.50 
9.20 
9.50 
9.50 
9.40 
9.50 
9.40 
9.50 
9.20 
9.20 
9.30 
a  10. 25 
9.80 
9.20 
9.20 
9.00 
8.90 
8.50 
8.40 
8.40 
8.30 
8.00 
8.00 
7.80 
7.80 
7.60 
7.70 

Au.. 

Sept 

7.80 
7.30 
7.30 
7.20 
7.30 
7.50 
7.50 
7.30 
7.30 
7.40 
^.40 
7.40 
7.40 
7.50 
7.50 
7.50 
7.50 
7.50 
7.40 
7.40 
7.30 
7.30 
7.20 
7.20 
7.20 
7.20 
7.10 
7.80 
7.30 
7.30 

Oct 

1 

6.90 

a8.20 

8.00 

7.80 

9.10 
9.40 
9.60 
9.70 
9.70 
9.90 
10.00 
10.10 
10.20 
10.20 
10.30 
10.40 
10.50 
10.70 
10.70 
10.50 
10.40 
9.90 
9.40 
9.30 
9.10 
8.70 
8.60 
8.70 
8.80 
8.80 
8.90 
8.90 
9.00 
9.40 
10.00 

10.60 
10.60 
10.70 
10.60 
10.80 
10.00 
10.20 
10.20 
10.30 
10.30 
10.00 
10.00 
10.80 
10.20 
10.80 
10.30 
10.50 
10.70 
10.85 
10.70 
10.40 
10.30 
10.80 
10.30 
10.40 
10.40 
10.30 
10.30 
10.20 
10.20 

7.70 
7.70 
7.60 
7.60 
7.60 
7.50 
7.60 
7.60 
7.60 
7.40 
7.30 
7.30 
7.30 
7.30 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.30 
7.30 
7.30 
7.30 
7.80 
7.30 
7.30 
7.30 
7.20 
7.20 

7.20 

2 ■ 

7.20 

8 1 

7.20 

4 

7.10 

5 

7.80 
7.80 
7.80 
7.80 

7.10 

6 

7.10 

7 

7.10 

8 

7.10 

, :.:::::.:.::::..:::.:..;;::::: 

7.80 
8.00 
8.00 

7.10 

10 

7.10 

u 1 

7  10 

12 ! 

800 

7.10 

IS. 1 

8.00 
b8.00 
8.00 
8.10 
8.30 
8.20 
8.00 
8,10 
8.30 
8.60 
8.80 
9.20 
9.40 
9.40 
9.30 
9.20 
8,90 
8.80 

7.10 

M 1 

7.10 

15 1 

7  10 

i6...:::;:::;;;::::;:::::::::::::::::i::::;... 

7.10 

17 ' 

7  10 

w 1 

7.10 

19 ..    ' 

7  10 

20 

7.10 

21 

7  10 

22 

7.10 

23 

7.00 

24 

7.00 

25 

7.00 

26 

7.00 

27 

7.00 

28 

7  00 

29 ' 

690 

ao 

6.90 

31 

6.50 

6.90 

a  Heavy  rain.  b  New  gage;  5.00  on  new  gage  =>  10.00  on  old  gage. 

Rating  table  for  Animas  River  at  Durango,  Colo.,  from  May  1  to  December  Sly  1903. 


Gage 
height 

Discharge. 

Gage 
height. 

Discharge. 

1     Gage 
,    height. 

Discharge. 
Second-feet. 

Gage 
height 

Di.scharge. 
Second-feet. 

Fett. 

Seeond'/eet. 

Feet. 

Second-fret. 

Feet. 

Feet. 

6.5 

122 

7.5 

672 

8.5 

1,810 

9.5 

3,060 

6.6 

150 

7.6 

761 

8.6 

1,935 

9.6 

3,185 

6.7 

179 

7.7 

854 

'      8.7 

2,060 

9.7 

3,310 

6.8 

213 

7.8 

954 

1      8.8 

2,185 

9.8 

3,435 

6.9 

•257 

7.9 

1,065 

8.9 

2,310 

9.9 

3,560 

7.0 

306 

8.0 

1,185 

9.0 

2,435 

10.0 

3,685 

7.1 

362 

8.1 

1,310 

9.1 

2,560 

10.2 

3,935 

7.2 

429 

8.2 

1,436 

'      9.2 

2,685 

10.4 

4,185 

7.3 

504 

8.3 

1,560 

9.3 

2,810 

10.6 

4,435 

7.4 

586 

!      8.4 

1 

1,685 

1      9.4 

2,935 

10.8 

4,685 

Curve  well  defined  except  between  8.10  and  10  feet  gage  height. 
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STREAM    MEASUREMENTS    IN    1903,   PART    IV. 

Estimated  monOdy  dMiarge  of  Ardmas  River  at  DvramjOy  Colo,,  for  J90S. 
[Drainage  area,  812  square  miles] 


[NO.  loa 


Month. 


May 

June 

July 

August 

SepteiTil>er:. 
October 


The  period 


Discharge  in  second-feet. 


Maximum.  '  Minimum. 


I 


4,560 
4,745 
3,997 

854  1 
672  I 
429  ! 


1,935 
3,685 
761 
429 
362 
257 


Mean. 


3,241 

4,129 

2, 446 

554 

542 

347 


Total  in 
acre-feet. 


199,  281 

245, 692 

150, 399 

34,0(i4 

32,  251 

21,336 


683,023 


Run<»flr. 


Second-feet  ;  ^^     ^^  ^^ 


3.99  ! 


5.09 

3.01 

.68 

.m 

.43 


4.ty» 

3.47 

.7S 
.74 


ANIMAS   RIVER   AT   8ILVERTON,  COLO. 

This  station  was  established  June  4,  1903,  by  F.  Cogswell.  It  is 
locat<*d  at  the  P^ast  Fourteenth  Street  bridge,  one-fourth  mile  north  of 
the  Denver  and  Rio  Grande  Railroad  station.  The  gage  is  a  l-inch 
vertical  board  spiked  to  the  downstream  side  of  the  rock-tilled  crib 
pier  near  the  left  bank.  The  lower  end  of  the  rod  reads  2  feet. 
During  1902  it  was  read  twice  each  day  by  Andy  Coyle.  Discharge 
measurements  are  made  from  the  bridge  to  which  the  gage  is  attjiched. 
The  initial  point  for  soundings  is  the  end  of  the  bridge  on  the  left 
bank.  The  channel  is  straight  for  500  feet  above  and  below  the 
station.  The  current  is  swift.  There  is  one  channel  at  low  water 
and  three  at  high  w^ater.  At  a  gage  reading  of  4  feet  the  gaging  sec- 
tion has  a  width  of  58  feet.  Both  banks  are  low  and  liable  to  over- 
flow. Cement  Creek  enters  Animas  River  about  800  feet  below  the 
gage  on  the  left  side.  Red  Mounhiin  Creek  is  tributary  to  Animas 
River  on  the  left  side  about  three-fourths  of  a  mile  ])elow  the  gagin^^ 
station.  No  bench  marks  have  been  established,  as  the  station  was 
abandoned  October  31,  1903. 

Th(».  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Ilinderlider,  district  hydrographer. 


boyt]  COLORADO    RIVER   DRAINAGE    BASIN. 

Discharge  mefisuremenls  of  Animan  River  at  *Si/*rWoN,  Colo.y  in  19()S. 
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Date. 


Hydrtigrapher. 


June  4 

June  25 

July  24 

August  15  . . , 
September  9  . 
October  7 


F.  Cogswell. 

do 

do 

do 

....do 

do 


November  4 ! do 


hi'ight. 

Dischiirge. 

Fvit. 

Strou(i-/ttt. 

3. 90 

527 

4.35 

847 

3. 30 

216 

2.90 

65 

3.10 

98 

2.80 

44 

2.70 

51 

}fean  dailtf  gage  height^  in  feet ^  of  Animus  River  at  SilvtrtoHy  Coh.,  for  ItfOS. 


Day. 


June. 


2 " 

3 

4 

4.00 

5    ..  .. 

4.06 

G 

4.15 

4.30 

H    .    . 

4.05 

9 

3.95 

10 

3.95 

11 

3.95 

12...              

4.05 

13 

4.20 

14 

4  75 

15 

16 

a4.40 
4.15 

July. 

4.30 

3.8.'>  , 
3.80 
3.80 
3.85 

I  4.10 
4.00 

j  3.90 

I  3.90 
3.85 
3.75 

'  3.60  ' 
3.60 
3.55 
3.80 


Aug. 


8.15 
3.05 
8.15 
3.05 


Sept."  Oct. 


Day. 


June.  July.    Aug.  Sept.;  Oct. 


_i_ 


2.80 
2.85 
2.90 

2.85 


3.05  I  2.90 
3.05  '  3.00 
3.00  3.15 
3.10 
3.06 
8.00 
3.00 
3.05 
3.00 
3.00 
3.00 
2.90 


3.00 
3.00 
3.00 
3.00 
3.00 
2. 95 
3.00 
3.00 
2.95 


I 


I 


2.90 

2.90 

2.90 

2.90 

2.90 

2.75 

2.70 

2.85 

2.80 

2.80 

2.80 

2. 80 

2.80 

2.80 

2.80  , 

2.80 


17.. 
18.. 
19. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
2(>.. 


4. 5r> 
4. 4:> 

4.45 
4.3-'> 

4.:.o 

4.30 

4.ro 
1.  ro 


j  4.45 

!  4.40 


28.. 
29.. 
30.. 
31.. 


,  4.35 
4.40 
1.45 
4,35 


3. 85 
3.(X) 
3.50 
3.50 
3. 45 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
3. '25 
3.25 
3.20 
3.15 


2.  iC) 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 

3.00 
3.00 
2.90 
2.  % 
2.90 
2. 85 
2.80 


2.90 
2. 95 
2.90 
2.90 
2. 1)0 
2.90 
2.90 
2.U0 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 


2.80 
2.80 

2.  a'> 

2.80 
2. 75 
2.  75 
2.70 
2.70 
2.70 
2.70 
2.70 
2.00 
2. 05 
2.75 
2.70 


(I  Rain. 


Rating  tahlefor  Anirruts  River  at  Silverton^  Colo. ^  from  June  4  to  DeceinJper  31^  1903. 


Gage 
height. 

Di.scharge. 

Gage 
height. 

Discharge. 

(Jnge 
height. 

Dischiirge. 

Gage 
height. 

\ 

Discharge. 

Fftt 

Secfmd-Jeet. 

Feet. 

Second-fit  t. 

Feet. 

Second-Jut. 

Fat. 

S(Conil-jrrt. 

2.6 

15 

3.2 

159 

,      3.8 

460 

4.4 

883 

2.7 

27 

3.3 

201 

3.9 

528 

4.5 

954 

1      2.8 

43     ! 

3.4 

246 

4.0 

599 

4.6 

1,025 

2.9 

64     ' 

3.5 

295 

1      4.1 

670 

3.0 

90    ; 

3.6 

346 

4.2 

741 

1 

3.1 

122 

3.7 

400 

4.3 

812 

1 

56  STREAM  MEASUREMENTS  IN   1903,  PART   IV.  Cmo.100. 

Estimated  monthly  discharge  of  Ammas  River  at  ^verUm,  Colo.  ^  for  190S, 
[Drains^  area,  66  sqoaie  miles.] 


Dificharge  in  Becond-feet. 

Total  in 
acre-feet 

Run-ofl. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

Depth  in 
inches. 

June  4-30 

990 
812 
140 
140 
64 

564 

140 

43 

43 

15 

795 

382 

84 

75 

41 

42, 575 

12.  a5 

12.10 

July 

23, 488             5-  79 

6.67 

V  »-« J         ............... 

August 

5,165 
4,463 
2,521 

1.27 

1.14 

.62 

1.46 

September 

1.27 

October 

.71 

The  period  . . . 

78, 212 

FLORIDA    RIVER  NEAR  DURANGO,    COLO. 

During  1899  work  was  being  done  on  a  large  storage  project  near 
the  head  of  the  river,  and  on  this  account  a  gaging  station  was  estab- 
lished by  A.  L.  Fellows,  May  19,  1899. 

Information  derived  at  this  point  is  of  importance,  as  it  is  desired 
that  the  excess  water  of  this  stream  shall  be  made  available  by  means 
of  storage  reservoirs  in  the  upper  part  of  this  drainage  basin.  Much 
valuable  land  can  be  irrigated  if  this  water  is  properly  conserved.  The 
gage  is  located  at  a  wagon  bridge  at  Stewart's  ranch,  which  is  about  %\ 
miles  east  of  Durango,  and  is  reached  by  driving.  The  gage  rod  con- 
sists of  a  vertical  4-inch  strip,  7i  feet  long,  graduated  to  feet  and 
tenths  and  spiked  to  the  east  abutment  of  the  bridge.  The  station 
was  discontinued  during  1900,  but  daily  observations  were  resumed 
April  1, 1901.  It  is  read  twice  each  day  by  Mrs.  Annie  Stewart.  Dis- 
charge measurements  are  made  from  the  downstream  side  of  the  single- 
span  highway  bridge  to  which  the  gage  is  attached.  The  bridge  makes 
an  angle  of  75*^  with  the  direction  of  the  current,  and  is  marked  on  the 
downstream  side  at  intervals  of  5  feet.  The  initial  point  for  sound- 
ings is  the  inside  edge  of  the  abutment  on  the  right  bank,  downstream 
side  of  the  bridge.  The  channel  is  straight  for  200  feet  above  and 
below  the  station.  The  right  bank  is  high  and  will  overflow  only  at 
very  high  water.  The  left  bank  is  low  and  subject  to  overflow.  Both 
banks  are  covered  with  brush.  The  bed  of  the  stream  is  composed  of 
gravel  and  bowlders,  and  is  probably  permanent.  The  bench  mark 
established  and  verified  April  15, 1901,  consists  of  a  spike  in  an  8-inch 
Cottonwood  stump  50  feet  south  of  the  gage  rod.  Its  elevation  is  5.86 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  nieagwremenU  of  Florida  River  near  DurangOf  Colo.,  in  290S, 


Date. 

Hydroirrapber. 

helSt.     il>*«eharge. 

May  15 

F.  Cogswell 

FkI. 
3.80 
3.40 
3.25 
1.60 
1.00 
2.05 
1.20 
.70 

Seeond'/ed. 
844 

*MM^J        M.V    ..................... 

June  6 

do 

716 

June  27 

do 

677 

July  27 

do 

95 

August  17 

do 

25 

September  8 

do 

182 

Octobers 

do 

33 

November  2 

do 

6 

Mean  daily  gage  height^  infeelf  of  Florida  River  near  Darango^  Colo.y  for  190S. 


Day. 


1 

2.10 

2 

2.00 

8 

1.85 

4 .*! 

1.30 

5 

1.60 

6 

1.40 

7 

1.45 

8 

1.65 

9 

1.90 

10 

1.96 

11 

1.90 

12 

1.80 

13 

1.75 

14 

1.85 

15 

1.90 

16 

1.85 

17 

1.85 

18 

1.85 

19 

1.85 

20 

2.00 

21 

2.10 

22 

2  25 

23 

2.45 

24 

2.50 

25 

2  60 

26 

2.65 

27 

2.60 

28 

2.55 

29 i       . 

2  45 

30 

2.45 

31 

Apr. 


May.     June. 


2.60 
2.70 
2.75 
2.80 
2.85 
2.90 
3.05 
8.05 
8.15 
8.20 
8.80 
8.45 
8.60 
8.70 
8.70 
8.50 
8.25 
2.96 
2.60 
2.20 
2.15 
2.15 
2.15 
2.15 
2.15 
2.25 
2.45 
2.35 
2.80 
2.90 
8.30 


8.75 
3.85 
8.40 
8.25 
8.10 
3.40 
8.40 
8.40 
3.40 
3.25 
8.35 
3.60 
3.65 
8.80 
3.65 
8.66 
8.75 
3.90 
8.60 
8.60 
8.60 
8.50 
3.60 
3.60 
3.60 
3.40 
3.35 
3.15 
3.00 
2.90 


July.      Aug.      Sept       Oct. 


2,70 
2.60 
2.40 
2.10 
2.00 
1.75 
1.75 
1.95 
1.85 
1.86 
1.70 
1.65 
1.50 
1.60 
1.45 
1.85 
a2.05 
2.10 
1.85 
1.80 
1.80 
1.66 
1.55 
1.40 
1.25 
1.15 
1.56 
1.45 
1.25 
1.15 
1.05 


1.00 
.95 
.95 
.90 
.85 
.90 
.86 
.76 
.75 
.75 
.70 
.80 
.75 
.70 
.86 
.85 
.95 
.90 
.90 
.96 
.90 
.85 
1.00 
1.10 
1.05 
1.05 
1.05 
.95 
.90 
.85 

.to 


0.80 
.96 
1.10 
1.00 
.96 
1.45 
1.95 
2.00 
1.70 
1.50 
1.40 
1.60 
1.50 
1.45 
1.40 
1.80 
1.30 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.05 
1.05 
1.15 
1.10 


I 


1.10 

1.15 

1.10 

1.15 

1.20 

1.15 

1.10 

1.10 

1.10 

1.06 

1.00 

1.00 

.90 

.90 

.90 

.90 

1.15 

1.40 

1.36 

1.30 

1.25 

1.20 

1.00 

.90 

.90 

.80 

.80 

.70 

.70 

.60 

.60 


a  Rain. 
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Rating  table  for  Florida  River  near  Dwrango^  Colo.  ^  from  January  1  to  December  31,  1903. 


Gage 
height. 


Discharge. 

1 

height. 

Second-feet.  • 

Feet. 

5    1 

1.5 

^    1 

1.6 

9 

1.7 

14    1 

1.8 

21     1 

1.9 

29     1 

2.0 

39     1 

2.1 

51     1 

2.2 

64     '■■ 

1 

2.3 

Discharge. 

heiglft. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

S(cond-f€d. 

79 

>       2.4 

269 

3.3 

645 

95 

1       2.5 

300 

3.4 

697 

112 

2.6 

336 

3.5 

751 

129 

2.7 

375 

3.6 

809 

148 

2.8 

417 

3.7 

872 

169 

2.9 

460 

3.8 

941 

191 

'      3.0 

504 

3.9 

1,012 

215 

'      3.1 

549 

241^ 

3.2 

596 

Curve  fairly  well  defined. 

Estimated  monthly  discharge  of  Florida  River  near  Durango,  Colo,,  for  1903. 
[Drainage  area,  136  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
Octol)er  ... 


The  period 


Discharge  iti  second-feet. 


Maximum.     Minimum. 


Mean. 


356 

872 

1,012 

375 

29 
169 

64 


~v 


51 

203 

460 

25 

6 

9 


181 
455 
745 

I  127 

I  15 

.  ^2 

I 


Total  in 
acre-feet. 


10,  770 

27,977 

44,331 

7,809 

922 

3,094 

1,537 

96,440 


Run-off. 


1.33 

l.-IS 

3.34 

3.S5 

5.48 

6.11 

.93 

1.07 

.11 

.13 

.38 

.42 

.18 

.21 

— 

""" 
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LOS  PINOa   RIVER  AT  lONACIO,  ('OLO. 

The  station  was  established  April  22,  181>9,  by  A.  L.  Fellows,  at 
the  request  of  the  Commissioner  of  Indian  Affairs,  for  the  purpose  of 
ascertaining  the  quantity  of  water  available  for  irrigation  along  the 
stream.  It  is  located  at  the  wagon  bridge  at  Ignacio,  the  subagency 
of  the  Southern  Ute  Indian  Reservation,  2  miles  north  of  the  Denver 
and  Rio  Grande  Rail;'oad  station.  The  rod  is  a  vertical  2  by  4  inch 
timber,  10  feet  long,  spiked  to  the  bridge,  the  marks  l)eing  strips  of 
brass  securely  nailed  to  the  post. 

The  gage  is  read  twice  each  day  by  John  Wesch,  the  clerk  at  the 
Indian  agency.  Discharge  measurements  are  made  from  the  down- 
stream side  of  the  4-span  highwa}'  liridge,  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  the  end  of  the  right  abutment  at 
the  downstream  side  of  the  bridge.  The  channel  is  straight  for  a 
considerable  distance  above  and  below  the  station,  and  is  314  feet 
wide  between  bridge  abutments.  The  current  is  swift.  The  banks 
aie  not  high,  but  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  gravel,  free  from  vegetation,  and  fairly  permanent. 
Bench  mark  No.  1  is  the  8-foot  mark  on  the  gage  rod,  which  is  level 
with  the  top  of  the  lower  end  of  a  6  b}'  8  inch  timber  protruding 
downstream  from  the  pier  on  the  right-hand  side.  Bench  mark  No. 
2,  placed  April  7,  is  an  iron  bench-mark  post  set  80  feet  northwest 
from  the  northwest  corner  of  the  bridge,  its  top  being  7.64  feet  above 
the  zero  of  the  gage. 

The  obseiTations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrogi-apher. 

Dutcharge  meafntrnnents  of  Los  Pinos  River  at  Ignacio^  Colo.,  in  190S. 


Date. 


April  13 

May  16 

June  5 

June  26 

July  25 

Au^istlS 

Hoptember  7 do 

October  6 do 

November  3 i do 


Hydrograpber. 


Gaffe  height.    Dischai^e. 


I 


F.  Cogswell. 

....do 

....do 

....do 

....do  

....do  


Ftet. 

!^C07ld-/Cft. 

3.20 

385 

5.20 

2,239 

4.90 

2,059 

5.10 

2,245 

3.10 

426 

2.20 

87 

.  3.95 

1,079 

2.60 

177 

2.30 

93 
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Mean  daily  gage  height^  in  feet,  of  Lob  Pinos  River  at  IgnaciOj  Colo,,  for  190S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

1 

4.00 
4.05 
4.25 
4.40 
4.45 
4.65 
5.05 
5.15 
5.20 
5.20 
5.80 
5.30 
5.30 
5.45 
5.55 
5.25 
4.95 
4.55 
4.20 
4.06 
4.05 
3.85 
8.85 
8.75 
3.75 
8.85 
8.90 
3.85 
8.95 
4.55 
5.35 

5.55 
5.70 
5.50 
6.30 
4.9P 
5.20 
5.20 
5.20 
6.00 
4.95 
6.15 
6.80 
6.15 
5.20 
5.15 
5.15 
6.40 
6.60 
5.40 
5.20 
6.25 
5.15 
5.40 
5.16 
6.16 
6.10 
6.05 
4.65 
4.70 
4.66 

4.60 
4.56 
4.86 
4.20 
3.95 
*  3.86 
8.80 
3.85 
3.70 
3.70 
3.60 
3.55 
8.45 
3.46 
3.45 
8.75 
3.85 
3.75 
3.50 
(«) 

(») 

2.66 
2.55 
2.66 
2.65 
2.50 
2.50 
2.50 
2.46 
2.40 
2.40 
2.40 
2.40 
2.40 
2.35 
2.85 
2.35 
2.30 
2.80 
2.25 
2.20 
2.20 
2.40 
2.80 
2.80 
2.85 
3.05 
8.20 
2.96 
2.80 
2.65 
2.55 

2.56 
2.55 
2.80 
2.70 
2.65 
2.85 
8.80 
3.65 
3.40 
3.15 
3.00 
3.10 
3.06 
8.00 
2.90 
2.70 
2.80 
2.80 
2.75 
2.70 
2.70 
2.70 
2.&<i 
2.65 
2.60 
2.60 
2.60 
2.60 
2.65 
2.70 

2.70 

2 

2.70 

3 

2.70 

4 

2.70 

6 

2.60 

6 

2.60 

7 

2.60 

8 

2.60 

9 

2.60 

10 

2.56 

11 

2.S8 

12 

2.50 

13 

3.25 
3.30 
3.35 
3.30 
8.40 
3.80 
3.35 
3.83 
3.40 
8.50 
8.73 
8.96 
4.20 
4.20 
4.10 
4.00 
3.85 
3.80 

2.60 

14 

2.  SO 

15 

2.50 

16 

2.50 

17 

2.50 

18 

2.50 

19 

2.4B 

20 

2.48 

21 

2.43 

22 

2.43 

23 

2.40 

24 

2.40 

25 

2.40 

26 

2.40 

27 

2.40 

28 

2.40 

29 

2.40 

90 

2.40 

81 

2.40 

a  ObeerYer  absent. 
Rating  table  for  Los  Pinos  River  aJt  Ignacio,  Colo,,  for  1903, 


Gage 
height. 

Dlflcharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

•  Gage 
height. 

DftBcbaige. 

Feft. 

Second-feet. 

Feet. 

Secondrfeet. 

Feei. 

Seeond'/eeL 

Ftet. 

Sceond-/eeL 

2.2 

80 

3.1 

372 

4.0 

1,180 

4.9 

2,008 

2.3 

98 

3.2 

444 

4.1 

1,272 

5.0 

2,100 

2.4 

118 

3.3 

536 

4.2 

1,364 

5.1 

2,192 

2.5 

142 

3.4 

628 

4.3 

1,456 

5.2 

2,284 

2.6 

170 

3.5 

720 

4.4 

1,548 

5.3 

2,376 

2.7 

203 

3.6 

812 

4.5 

1,640 

5.4 

2,468 

2.8 

239 

3.7 

904 

4.6 

1,732 

5.5 

2,560 

2.9 

279 

3.8 

996 

4.7 

1,824 

5.6 

2,652 

3.0 

322 

3.9 

1,088 

4.8 

1,916 

5.7 

2,744 

HOTT.]  OOLOBAJDO   SIYBB   DRAINAGE   BASIN. 

EsHmaUd  manUUy  diBcharge  of  Loa  Pinos  River  at  Ignado,  Colo,,  for  I90S. 
[Di«ln«g«  area,  450  Bquare  miles.] 


61 


. , 

Diachaige  in  Mcond-feet. 

Total  In  acre- 
feet. 

Rnn-ofl. 

MoDth. 

Maximam. 

Mlnimun. 

Mean. 

Seoond-feet 

Depth  In 
inches. 

April  13-n30 

1,364 

2,606 

2,744 

1,732 

444 

996 

203 

489 

950 

1,778 

674 

80 

156 

.       118 

840 

1,685 

2,267 

1,030 

163 

289 

148 

29,990 

103,607 

134,896 

38,817 

10,022 

17, 197 

9,100 

1.87 

3.74 

5.04 

2.29 

.36 

.64 

.33 

1.25 

May 

4.31 

•■■J  -.-------•-.--. 

June 

5.62 

Jnly  1-19« 

1.62 

August  - 

.42 

September 

.71 

October 

.38 

The  period 

2,744 

80 

343,629 

a  Jnly  20-81,  ob»erver  absent 


DOLORES  RIVER  AT  DOLORES,  COLO. 

This  station  was  established  June  25,  1895,  by  A.  P.  Davis,  assisted 
by  F.  Cogswell.  It  is  located  at  the  footbridge,  one-half  mile  east  of 
Dolores,  Colo.  The  gage  is  a  vertical  2  by  6  inch  board  spiked  and 
bolted  to  the  left  abutment  of  the  bridge.  It  is  read  twice  each  day 
by  Mrs.  Mary  D.  Smith.  Discharge  measurements  are  made  from 
the  downstream  side  of  the  single-span'  footbridge  to  which  the  gage 
is  attached.  The  initial  point  for  soundings  is  the  left  abutment  on 
the  downstream  side.  The  channel  is  straight  for  a  considerable  dis- 
tance above  and  below  the  station.  Both  banks  are  high  and  are  not 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and 
is  not  subject  to  much  change.  The  bench  mark  is  a  nail  in  the  base 
of  a  Cottonwood  tree  18  feet  southwest  of  the  gage.  Its  elevation  is 
15.57  feet  above  the  zero  of  the  gage.  This  bench  mark  was  verified 
April  15, 1901. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


62  STREAM   MEASUREMENTS    IN   1903,  PART    IV.  [yo.m 

Discharge  measurements  of  Dolores  River  at  Doloresy  Colo.,  in  1903. 


Date. 


April  11 

May  13 

June  2 , 

June  23 

July  22 

August  13 

September  4  . 
October  2... 
October  30.. 


Hydrographer. 


F.  Cogswell. 

do 

do 

do 

do 

do 

do 

do 

do 


Gaee 
height. 

Fed. 
3.40 
5.30 
5.35 
5.10 
3.50 
2.90 
2.95 
2.85 
2.70 


Discharge. 

Second-/rd. 

392 

2,362 

2,461 

2,105 

431 

125 

124 

103 

.53 


10. 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20., 
21.. 
22., 
23  , 
24.. 
25.. 
2«.. 
27.. 
28.. 
29.. 
30.. 
81.. 


^fean  daily  gage  height,  in  feet,  of  Dolores  River  at  Dolores,  Colo.,  for  1903. 


Day. 


Apr. 


o3. 


55 
40 
20 

10 

10 

10 

10 

30 

55 

55 

50 

40 

25 

45 

50 

50 

60 

50 

40 

50 

70 

00  ! 

10  I 

30 

45  ' 

60  i 


May.   I  June 


40  I 
25  , 


4.60 
4.70 
4.90 
5.05 
5.10 
5.10 
5. 15 
5.20 
6.30 
5.20 
5.25 
5.30 
5.40 
5.50 
5. 35 
5.30 
4.50 
4.30 
4.30 
4.a5 
4.45 
4.25 
4.16 
4.15 
4.25 
4.55 
4.45 
4.35 
4.50 
4. 80 
5.15 


6.25 
5.40 
6.20 
5. 15 
6.15 
4.85 
5.10 
6.25 
5.25 
6.40 
5.40 
5.46 
6.60 
5.65 
5.40 
5.35 
5.55 
5.60 
5.:i5 
6.10 
5.10 
6.10 
5.05 
5.10 
6.06t 
6.00 
5.00 
4.85 
4.80 
4.85 


July. 


Aug.   '   Sept.       Oct. 

I  I 


4.75 
4.75  ! 
4.70  ; 
4.20  i 
4.10 
3.90  ! 
3.80 
3.95  I 
4.00 
8.95  I 
3.75  , 
8.70 
3.60  I 
3.60 
3.65  I 
3.95  I 
4.00  I 
3.85  I 
3.55 
3.50  I 
3.50  , 
3.60  I 
8.40 
3.40  ' 
8.30 
3. 25 
3.40  I 
3.30 
3.20  I 
3.20 
3.10  1 


3.10 

3.10  I 

3.00 

8.00  i 

3.00 

3.00 

3.00  ' 

8.00 

3.00 

8.00  ' 

3.00 

3.00 

2.95 

2.90  I 

2.90 

2.90  , 

2.90 

2.90 

2.90 

2.90 

2.90 

2.90  ; 

2.90 

2.90  I 

2.90 

2.90 

2.95 

2.90 

2.90 

2.90  I 

I 


2.90 
2.80  ; 
•2.«  I 
3.00 
3.00 
3.10 
3.65  I 
3.3.-)  ' 
3. 15 
3.10  I 
3.00 
3.10 
3.10 
3.05 
3.00  ' 
3.00 
3.00  I 
2.95  ' 
2.90 
2.90 
2.80 
2.80  ' 
2.80  ' 
2.90  I 
2.90  I 
2.85 
2.80 
2.80 
2.80 
2  80  ! 


2.80 
2.  SO 
2.'.« 
2.9<i 

2.M 

2.  H) 
2«0 
2.f« 
2.*© 
2.  SO 
2.  Si. 
2.M 
2..« 
2.  SO 
2.S) 
2.  HJ 
2.70 
2.70 
270 
2  70 
2  70 
2.70 
2.70 
2.70 
2  7U 
2. 7(1 
2  7U 
2.70 
2.70 
2.70 
2.65 


a  Rain. 
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Hating  table  for  Dolores  River  at  Doloref^  Colo.^  for  J  90S. 


,eiSft.       I>-»^«'K-  I.    h^STt.       D^-^^-'K- 


heig] 


(Sage 
height. 


Fert. 

Second'/ret. 

2.6 

35 

2.7 

53 

2.8 

80 

2.9 

116 

3.0 

158 

3.1 

206 

3.2 

258 

3.3 

314 

1 

I 

Prrt.      '  Sccond-fert, 


3.4 

376 

3.6 

444 

3.6 

518 

3.7 

596 

3.8 

678 

!      3.9 

764 

4.0 

854 

4.1 

948 

4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 


PiHcharge- 

Sccond'fcft. 
1,046 
1,148 
1,254 
1,3(H 
1,478 
1,598 
1,722 
1,850 


Gage 
height. 


Feet. 
5.0 
5.1 
6.2 
5.3 
5.4 
5.5 
5.6 
6.7 


Discharge. 

Second-feri. 
1,980 
2,110 
2,240 
2,  370 
2,500 
2,630 
2,760 
2,890 


Estimated  monthly  discharge  of  Dolores  River  at  Dolores^  Colo.,  for  1903. 
[Drainage  area,  524  square  milen.] 


Month. 


April 

May 

June 

July 

August 

September. 
October  ... 


The  period 


Discharge  in  second-feet. 


I 


Maximum. 

1,478 

2,630 

2, 825 

1,660 

206 

557 

116 


Minimum. 

206 

997 

1,722 

206 

116 

80 

43 


Mean. 


629 

1,754 

2, 255 

.   662 

137 

155 

71 


Total  in 
acre-feet. 


Run-off. 


Second-feet ' 

per  square 

mile. 


37,428  I 
107,849 
134, 182 
40,  705 
8,424  ; 
9, 223  ] 
4,366 

342,177    . 


1.20 

3.35 

4.:30 

1.26 

.26 

.30 

.14 


Depth  in 
inches. 


1.34 

3.86 

4.80 

1.45 

.30 

.33 

.16 
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STBEAM   MEASUREMENTS   IK   1903,  PABT   IV. 


[NO.U0L 


MISCELLANEOUS    DISCHARGE  MEASUREMENTS    IN    THE   SAN  JUAN   RIVER 
DRAINAGE  BASIN,   COLORADO. 

The  following  miscellaneous  discharge  measurements  were  made  in 
the  San  Juan  drainage  basin  in  1903: 

MisceUaneous  discharge  meamremerUs  in  the  San  Juan  drainage  batin,  190S 


Date. 


Stream. 


Locality. 


Gage  !     Dis- 
lieiglit  chaige. 


June  4 
25 
July  24 
Aug.  16 
Sept.  5 
9 
Oct.  7 
Nov.  4 
Apr.  14 
May  15 
June  6 
27 
July  27 
Aug.  17 
Sept.  8 
Oct.  6 
Nov.  2 
June  4 
25 
July  24 
Aug.  15 
Sept.  9 
Oct.  7 
Nov.  4 
Sept.  5 
5 


Cement  Creek 

.....do 

do 

do 

do 

do 

.....do 

do 

Lightner  Creek 

.....do 

.....do 

.....do 

.....do 

....do 

...-do 

....do 

....do 

Mineral  Creek 

....do 

....do 

...-do 

....do 

....do 

do 

...,do 

Red  Mountain  Creek. 


Animas  River . 


Silverton,  Colo . 
do 


do 

do 

do 

do 

do 

do 

Durango,  Colo., 
do 


.....do 

do 

do 

do 

....do 

....do 

....do 

Silverton,  Colo . 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Road  bridge  2  miles  above  Ironton, 
Colo. 

At  bridge  one-half  mile  below  How- 
ardsvUle. 


FuL 


2.10 
1.60 
1.45 


1.40 
1.70 
1.60 


1.80 
1.00 


8.00 
2.90 
1.90 
2.10 
1.70 
1.00 


SecfttL 

161.0 

169.0 

54.0 

28.0 

16.0 

SS.0 

24.0 

20.0 

S6.0 

86.0 

5S.0 

22.0 

10.0 

2.6 

6.4 

5.6 

2.5 

89.0 

633.0 

242.0 

99.0 

129.0 

S9.0 

40.0 

810 

22.0 

26.0 


GUNNISON   RIVER  AT  WHITEWATER,    COLO. 

This  station  was  established  by  J.  E.  Field,  April  10, 1902,  at  a  new 
wagon  bridge  constructed  by  the  State  of  Colorado  at  a  point  about 
half  a  mile  above  the  railroad  station  at  Whitewater,  on  the  Denver 
and  Rio  Grande  Railroad.  During  1895,  1897,  and  1901  incomplete 
series  of  gage  heights  were  obtained  at  this  point,  but  the  station 
was  not  regularly  established  until  1902.  It  was  intended  that  this 
station  should  take  the  place  of  the  one  formerly  maintained  on  the 
Gunnison  at  Grand  Junction.  The  latter  station  was  abandoned  on 
account  of  inaccuracies  that  could  not  be  overcome.  They  were 
mainly  due  to  the  fact  that  high  stages  of  water  in  Grand  River 
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affected  the  ^ge  rod  in  the  Gunnison,  and  that  the  stream  l)ed  was 
partly  filled  with  great  bowlders,  making  accurate  gaging  impossible. 
The  wire  gage  is  attached  to  the  guard  rail  on  the  downstream  side  of 
the  bridge  in  the  middle  of  the  right  span.  The  length  of  the  wire 
from  the  end  of  the  weight  to  the  marker  is  25.1  feet.  It  is  read 
twice  each  day  by  eTames  Pago.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  two-span  highway  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  end  of  the 
bridge  on  the  right  bank.  The  channel  is  straight  for  several  hun- 
dred feet  above  and  below  the  station.  It  is  broken  by  the  center 
pier  of  the  bridge.  The  right  bank  is  high,  and  not  liable  to  over- 
flow. The  left  bank  will  overflow  at  very  high  stages.  The  bed  of 
the  stream  is  composed  of  bowlders  and  sand,  with  stone  ripmp  on 
the  left  of  the  channel.  There  is  a  deposit  of  mud  and  silt  at  low 
water.     No  bench  marks  have  been  estiiblished. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

IHscharge  vieofniremenls  of  (iunnison  River  at  Whitewater  ^  Colo.,  in  J  90S. 
Date. 


April  10 F.  CogHwell 

May  10 do 

May  30 do 

Jiine  19 do 

July  18 1 do 

August  10 ^ do 

September  1 ' do 

September  29 do 

October  24 do 

November  23 do 

IBM  100—04 5 


Hydrojfrapher. 

(fiiKe  heijfht. 

;        Feet. 
....>        •  4.90 
9. 70 

DiHC'liarKC. 

well 

Sccvwl-Jt'et, 

•l,e)53 
10.164 

...             7.95 

6,197 

11.35 

15,111 

7. 30 

4,841 

4.05 

1,006 

3. 90 

872 

4.00 

864 

3.85 

723 

4.15 

889 
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Mean  dtiily  gage  height  ^  in  feet  ^  of  Gunnison  River  at  Whitewaierj  Colo,  j  for  190S. 


I>ay. 


Apr.     May.    June.    July.     Aug. 


1 

8. 70 

2 

!    8.80 

3 

1    3.90 

4 

4.00 

5 

4.00 

6 

4. 10 

4.25 

8 

4.20 

9 

4.30 

10  .         .     . 

'    4  85 

11 

4. 75 

v> 

5. 00 

13 

4.90 

14 

4. 65 

15 

4  70 

16 

4.75 

17 

4.90 

18 

'    4.90 

19 

ft.  00 

20 

5. 10 

21 

5.30 

22 

5  50 

23 

5.50 

24 

6. 35 

25 

G.  85 

26 *. 

7.45 

27 

7.80 

28 

7. 80 

29 

7  70 

30 

7  .«in 

H' 

7.50 
7.60 

7.85 

8.a> 

8.45 
8.80 
9.05 
9.10 
9.45 
9.65 
9.85 
9.75 
9.75 
10. 10 
10.60 
10.76 
11.00 
10.50 
9.45 
8.85 
8.25 
8.10 
8.00 
7.70 
7.40 
7.50 
7.80 
7.80 
7.90 
8.00 
8.55 


I  9.15 

j  9.70 

I  10.05 

I  10.30 

I  10.10 

I  9.75 


'  10.10 

'  10.40 

•  10.55 

j  10.75 

alO.  85 

I  11.50 

i  12.06 

;  12.  a5 

12.10 

11.95 

11.75 

11.45 

11.00 

10.80 

10.50 

10.35 

10.10 

9.80 

9.70 

9.60 

9.65 

9.45 

9.:30 


9.16  , 
9.05  , 
8.90 
8.65 
8.40 
7.60  , 
7.15  , 
6.95 
6.85  I 
6.65 
6.95  ' 
7.00  ! 
6.95  ' 
6.80  I 
6.80 
6.90  ' 
7.10 
7.40 
7.05 
6.95 
6.80 
6.65 
6.85 
6.95 
7.25 
fr7.86  ' 
7.60  1 
7.65  ' 
7.50 
7.40 
7.30 


Sept. 


7.05 

6.70 

6.15 

5.55 

5.10 

4.70 

4.15 

3.90 

4.05 

4.05 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00  i 

4.00  I 

4.15  I 

4.30  I 

4.20  I 

4.25  I 

4.35  , 

4.15  ' 

3.95 

3.80 

3.95  ' 

4.20  ' 

4.05  I 

4.00  I 

4.00  I 


3.^ 
3.85 
3.80 
3.95 
4.10 
4.00 
4.20 
4.30 
4.45 
4.65 
4.95 
5.30 
5.35 
5.10 
5.00 
4.90 
4.85 
4.80 
4.70 
4.70 
4.60 
4.60 
4.50 
4.40 
4.30 
4.20 
4.20 
4.10 
4.a5 
4.00 


Oct     Nov.     Dee. 


3.95 
3.95 
3.80 
.^80 
3.90 
4.00 
4.10 
4.10 
4.20 
4.30 
4.20 
4.20 
4.10 
4.00 
4.00 
4.00 
3.95 
4.00 
4.10 
4.10 
4.00 
4.00 
3.90 
3.80 
3.80 
3.90 
4.00 
4.00 
4.00 
3.90 
3.90 


3.90 
3.90 
3.90 
4.00 
3.95 
3.90 
3.80 
3.80 
3.80 
3.80 
3.80 
3.90 
S.'SO 
4.00 
8.90 
3.90 
3.80 
3.80 
3.80 
3.70 
3.&'> 
3.70 
3.90 
4.15 
4.20 
4.30 
4.40 
4.30 
4.20 
4.06 


4.0U 
4-00 
S-90 
3.«) 
3.^ 

3.» 

4.W 
4.ti'. 

4  ]t) 
4.ftJ 
1.00 
3.V« 
3,90 
3.<*1 
3.90 
:t.  «^» 
3.« 

3.N) 

3.90 
4.00 
4.1^ 
.3.90 
3. '.«! 
3.W 
Z.>(\ 
3.90 
8.  HI 
3,7l» 
3.70 


«  Heavy  rain.  h  Waterspout  10  mil^  east. 

Rating  tMe  for  (runnimn  River  at  Whitewater^  Colo. ^  from  April  1  to  December  SI,  1^)>^ 


i   he®.   I  I"«-hHn?e.       h^.-^^   ,  l)i.s..harge.       ,«;^,       Dl»charge.       ^egfj.      Dl«h..r-. 


/>rf. 

S*cond-Jnt. 

Fat. 

Sccond-fert. 

Feet. 

Sfcondjrel. 

Feet. 

Stcond-/ff^ 

3.6 

600 

4.6 

1,380 

6.2 

3,190 

8.5 

7,240 

3.7 

670 

4.7 

1,470 

6.4 

3,480 

9.0 

8,400 

3.8 

740 

4.8 

1,560 

6.6 

3,780 

9.5 

9,640 

3.9 

810. 

4.9 

'       1,660 

6.8 

4,080 

10.0 

10,970 

4.0 

890 

5.0 

1,760        : 

7.0 

4,390 

10.5 

12,420 

4.1 

970 

5.2 

1,970 

7.2 

4,710 

11.0 

13,980 

4.2 

l,a50 

5.4 

2,185 

7.4 

5,040 

11.5 

15,a3o 

4.3 

l,i:iO 

5.  6 

2, 415 

7.6 

5,400 

12.0 

17,430 

4.4 

1,210 

5.8 

2,  665 

7.8 

5,790 

12.1 

17,810 

4.5 

1,290 

6.0 

2,  925 

8.0 

6,190 

HOYT.] 
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E^imated  monthly  discharge  of  Gunn'mm  River  at  Whitemtterf  Colo. ^  for  J.^H).i. 


[Draina^^e  area,  7,868  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum.    Minimum.        Mean. 


Total  in     ,   "    

acre-feet.      Second-feet 


per^sc^uare     VnT^^J." 


April 5,790 

May I       13,980 

June 17,810 


July 

August 

September. 
October  ... 
November . 
D«»mber  . 


The  period. 


8,768 
4,470 
2,130 
1,130 
1,210 
970 


670 

5,040 

8,768 

3,855 

740 

740 

740 

635 

670 


2,263 

8,163 

12,545 

5, 132 

1,312 

1,284 

890 

844 

810 


134, 

501, 

746, 

315, 

80, 

76, 

54, 

50, 

49, 


658 
923 
480 
554 
672 
403 
724 
221 
805 


0.  288 
1.037  , 
1.5iH 
.652  . 
.167 
.163  i 
.113  I 
.107  ' 

.103  ; 


0.  32 
1.20 
1.77 
.75 
.20 
.18 
.13 
.12 
.12 


.2,010,440 


UNCOMPAHGRE  RIVER  AT  DELTA,  COLO. 

This  station  was  originally  established  April  29,  1903,  by  W.  N. 
Sammis,  assisted  by  F.  Cogswell.  The  original  station  was  located 
at  a  highway  bridge  one-fourth  mile  above  the  Denver  and  Rio 
Grande  Railroad  bridge.  The  discharge  at  this  point  did  not  include 
the  raill-ditch  waste.  On  November  17  the  station  was  reestablished 
at  the  Denver  and  Rio  Grande  Railroad  bridge  one-fourth  mile 
northwest  from  the  Denver  and  Rio  Grande  Railroad  station.  The 
new  location  was  selected  for  the  reason  that  the  divscharge  of  the 
river  at  this  point  includes  the  mill-ditch  waste.  The  new  gage  con- 
sists of  a  2  by  4  inch  vertical  rod  nailed  to  a  12-inch  pile  on  the  down- 
stream side  of  the  railroad  bridge.  It  reads  from  1  foot  to  6  feet. 
During  1903  gage  readings  have  been  made  twice  each  daj'  by  Michael 
O'Rourke.  Up  to  November  17,  1903,  discharge  measurements  were 
made  at  the  highwaj^  bridge  to  which  the  old  gage  was  attached,  or  by 
wading  near  the  old  gage.  Discharge  measurements  are  now  made 
from  the  railroad  bridge  at  which  the  new  gage  is  located.  The 
initial  point  for  soundings  is  a  chisel  mark  on  the  east  side  of  the 
bridge.  The  channel  is  straight  for  100  feet  above  and  below  the 
railroad  bridge.  The  right  bank  is  high.  The  left  bank  is  low  and 
liable  to  overflow.  The  bed  of  the  stream  is  muddy  and  shifting. 
All  water  passes  beneath  the  bridge  at  flood  stages.  The  bench  mark 
is  a  cross  on  the  top  of  the  lower  cord  of  the  bridge  over  gage  rod. 
Its  elevation  is  8.75  feet  above  the  zero  of  the  gage  at  the  railroad 
bridge. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measurements  of  Uncompahgre  River  at  Delia,  Colo.,  in  190S. 


[no.  100. 


Dale. 


Hydrograpber. 


iGage  height;  Duchargi'. 


W. 


N.  Sammis . 
.do 


April  29 

May  7 

May  18 ! do 

May  27 1 do 

June  1 6 J do 

July  6 1 do 

July  16 do 

August  11 do 

September  9 , do 

October  23 ; do 

November  17 i do 

December  27 I.  W.  McComiell. 


3.60  ! 
3.85  I 
4.55  I 
2.60  I 
6.36  ' 
3.85 
4.55 
2.95 
3.45 
2.65 
2.30 
3.00 


Secona/td 

90 

155 

415 

17 

1,768 

2:^7 

451 

18 

6S 

4 

41 

151 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2S. 
29. 
30. 
31. 


Mea7i  daily  gage  height,  in  feet,  of  Uncompahgre  River  aJt  Dellay  Colo.,  for  1903. 


Day. 


Apr.  I  May.    June.    July,  l  Aug. 


3.90 
3.20 


3.05 

2.90  I 

3.20  I 

8.70  I 

3.96  I 

4.05  ! 

4.05 

3.95 

4.20 

4.25 

4.20 

4.00 

4.15 

4.25 

4.40 

4.55 

4.75 

4.66  I 

4.00  I 

3.65 

3.80 

3.15 

3.15 

3.00 

3.00 

2.85 

2.65 

2.60 

2.45  i 

2.60  j 

2. 70  ' 


3.35 
8.85 
3.70 
3.55 
3.65 
3.75 
4.20 
4.40 
4.45 
4.70 
5.05 
5.00 
5.65 
6.30 
6.85 
6.65 
•6.55 
6.35 
6.30 
6.20 
5.95 
5.70 
5.60 
5.50 
5.45 
5.40 
5.35 
5.26 
5.40 
5.40 


6.25 

6.00 

4.95 

4.68 

4.30 

4.20 

4.20 

4.28 

4.30 

4.30 

4.43 

4.28 

4.16 

4.00 

4.00 

4.85 

4.95 

4.75 

4.60 

4.28 

4.10 

3.98 

3.95 

3.95 

3.80 

3.80  1 

3.85 

3.60  ' 


3.40 
3.20 


3.10  I 


3.06 
3.03 
2.95 
2.95 
2.96 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.96 
3.00 
3.05 
3.03 
3.06 
2.98 
2.98 
2.95 
2.98 
2.98 
2.95 
2.95 
3,05 
8.05 
3.a5 
3.00 
2.95 
2.95 
2.95 
2.96 


Sept. 


2.90 

2.90 

2.90 

2.90 

2.85 

2.90 

8.55 

4.60 

4.30 

8.15 

3.15 

4.00 

8.65 

3.25 

3.13 

3.10 

3.10 

3.10 

3.10  I 

3.a5  I 

3.05  , 

3.05  \ 

3.ft5  I 

3.00  I 

2.96  ' 

2.85  I 

2.75  ' 

2.75  ' 

2.68  I 

2.73  I 


Oct.      Nov.      Dec. 


2.93 
2.N5  ' 
2.75  > 
2,73  I 
2,70 
2. 70  ' 
2.68  I 
•2,65  I 
2.65 
2.65  ' 
2.65  1 
2.65  1 
2.65 
2.65  I 
2.65  I 
2.65  I 
2.65 
2.65 
2.63  I 
2,60  I 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60  I 
2.60 
2.60 
2.60  ! 
2.60  I 
2.60  I 


2,65 

2.65 

2.65 

2.60 

2.60 

2.60 

2.60 

2.55 

2.55 

2.55 

2.60 

2.65 

2.73 

2.88  1 

2.70 

2.38 

2.30 

2.33 

2.40 

2.75 

2.88 

2.83- 

2.80 

2.75 

2.73 

2.70 

2.70 

2.70 

2,70 

2.70 


2.70 
2.70 
2.70 
2.73 
2.73 
2,78 
2.75 
2.73 
2.7i 
2.7^ 
2.  Si 
2.» 
2.JW 
2.9S 
•2.93 
2  S8 
2.  J* 
C.W 
2.93 
2.  *C^ 
3.00 
2.90 
2.83 
2.S8 
2.S1 
2..« 
2.88 
2.<S 
2.» 
2.« 
2.96 
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heiX.      J>'«h*nft- 


I    helRht.   I 


DiacharKe. 


height. 


DiiM'harKe. 


(t»iKi' 
height. 


Frri.         Srcond-/ett.         Fret.        Stcond-fcri.         Feet. 


2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 


13 
15 
17 
19 
22 
26 
31 


I 


3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 


37 
44 
53 
64 
77 
93 
112 


3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 


Stcimd-feet.    i      />rf. 


i:i6 

165 
197 
231 
267 
305 
345 


4.5 
4.6 
4.7 
4.8 
4.9 


DiMcharKe. 

Sfctmd'/t'fi. 
390 
440 
495 
555 
620 


Rating  table  for  Uncompahgre  River  at  Deltas  Colo,  y  from  June  1  to  Novemlter  16 y  Wii. 


heX.   I  Discharge. 


Fert. 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 


Secortd-feet. 
1 


2 
5 
9 
15 
23 
33 
45 
59 
75 
93 


Gage 
height. 

Feet. 
3.7 
3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 


Discharge. 

Steond'/ret. 
113 
136 
165 
197 
231 
267 
305 
345 
390 
440 
495 


Gage 
height. 


DischaTge. 


_  _ 



Feet. 

Secmul-Jeet. 

4.8 

555 

4.9 

620 

5.0 

685 

5.1 

750 

5.2 

818 

5.3 

889 

5.4 

963 

5.5 

1,041 

5.6 

1,122 

5.7 

1,204 

5.8 

1,286 

Gage 
height. 


Feet. 
5.9 
6.0 
6.1 
6.2 
6.3 
6,4 
6.5 
6.6 
6.7 
6.8 
6.9 


Discharge.  I 


Sccond'/eet. 
1,368 
1,451 
1,535 
1, 621 
1,709 
1,800 
1,892 
1,985 
2,078 
2,172 
2,266 


Channel  raised  in  fall  by  deposition  of  silt. 

EiUimated  monthly  discharge  of  Uncompahgre  River  at  Delta,  Colo.,  for  1903, 
[Drainage  area,  1.130  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


May 

June 

July 

August 

September . 
October  . . . 
November . 
I>ecember  . 


525 

2,219 
854 

19 
440 

11 
123 
150 


The  perio<l 


Minimum. 


Mean. 


Total  in 
acre-feet. 


14 

52 

23 

12 

2 

1 

0 

90 


Run-olT. 


Second- feet 

IHjr  square 

mile. 


158 

9,715 

937 

55,  755 

309 

19,000 

14 

861 

51 

8,03.5 

2 

123 

40 

2,380 

118 

7, 256 

0.140 
.829 
.273 
.012 
.045 
.002 
.035 
.104 


Depth  in 
inches. 


0.16 
.93 
.31 
.01 
.04 
.00 
.04 
.12 


98, 125 
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UNCOMPAHGRE    RIVKR   AT   MONTROSE,  (X)LO. 

This  station  was  e>»tahlished  April  22,  1V)03,  h}^  A.  L.  Fellows, 
assisted  by  W.  N.  Samniis.  It  is  located  at  the  highway  bridge  we>t 
of  Montrose  and  one-fourth  mile  west  of  the  Denver  and  Rio  Grande 
Railroad.  The  gage  is  a  vertical  2  bj^  4  inch  timl>er  fastened  to  the 
wing  dam  20  feet  above  the  bridge.  '  It  is  read  twice  each  day  by 
Thomas  Allen.  Discharge  measurements  are  made  from  the  highway 
bridge  and  its  approaches  on  both  banks.  The  initial  point  for  sound- 
ings is  at  the  lower  cylinder  of  the  bridge  on  the  right  bank.  The 
channel  is  straight  for  800  feet  above  and  below  the  station.  There  Ls 
but  one  channel  at  all  stages,  broken  by  two  bridge  piers  at  high  water. 
The  right  bank  is  high  and  composed  of  earth.  The  left  bank  is  low 
and  composed  of  gravel.  Both  banks  are  subject  to  overflow.  The 
bed  of  the  stream  is  composed  of  gravel.  The  bench  mark  consists  of 
two  nails  driven  into  a  blaze  on  the  root  of  a  cottonwood  tree.  The 
tree  is  50  feet  east  of  the  rod.  The  elevation  of  the  bench  mark  is 
9.9()5  feet  above  the  zero  of  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Vncompahgre  River  at  Montrosey  Colo.f  in  J90S. 


Date. 


Hydrogrrapher. 


Giige 
tei^t. 


heigl 


W.  N.  Sammis. 
do 


April  22 

April  24 

May  4 ' do 

May  11 : ' do 

May  21 ' do 

June  3 , do 

June  10 ' do 

June  13 ' do 

July  14 1 do 

August  7 ' do 

August  21 do 

Octo»)er  19 ' do 

October  21 1  E.  C.  Murphy 

November  13 W.  N.  Sammis 


Feet. 
3.40 
4.10 
4.55 
4.45 
3.70 
4.45 
6.25 
7.25 
4.50 
3.10 
2.40  i 
2.70  I 
2.68 
2.90 


Discharge. 

SecoRd-Jt^t. 
91 
267 
381 
344 
213 

m 

1,053 
2.381 
428 
91 
10 
25 
17 
29 


HOYT.l 
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M*'nn  daily  gage  height^  in  feet j  of  Vncompahgre  River  at  Montrose ^  Colo.y  far  J90S. 


Day. 


Apr. 


1 

.. 

z:::::::::::::::::::::::::::::::::::::::::. 

4 

6 

H 

9 

,0 ;:.:...:.:::.::..:::.;.... 

11 

12 

13 

14 

15 

IG I 

17 :::::.: i 

IS 

19 

JO 

•>l 

22 

3.68 

•>3 

3.90 

24 

4.30 

2.=) 

4.30 

26 

4.55 

'27 

4.20 

•28 .   . 

4  40 

29 

3.81 

30 

3.65 

31 

Mny. 

June. 

3.90 

4.75 

4.00 

4.90 

4.35 

4.60 

4.45 
4.65 
4.60 
4.60 
4.56 
4.75 
4.45 
4.35 
4.35 
4.60 
5.00 
6.25 
.5.40 
5.50 
4.70 
4.10 
3.80 
3.70 
3.60 
3.55 
3.45 
3.45 
3.60 
3.40 
3.35 
8.30 
3.85 
8.60 


4.70 
4.70 
6.10 
5.25 
5,60 
5.50 
6.10 
5.85 
6.50 
7.15 
6.90 
6.60 
6.45 
6.40 
6.45 
6.20 
6.40 
6.10 
6.30 
6.25 
6.00 
6.00 
5.85 
5.85 
6.00 
6.10 
5.95 


July. 

5.60 

5.50 

5. 15 

4.60 

4.50 

4.50 

4.70 

4.85 

4.40 

4.95 

4.90 

4.75 

5.00 

4.35 

6.65 

6.25 

5.75 

5.20 

4.75 

4.50 

4.35 

4.50 

4.35 

4.35 

4.10 

4.20  i 

4.a5  ' 

4.25  ' 

3.70  I 

3.10  I 

2,80 


Aug.     8ept.  I   OvX.      Nov. 


2.85 
2.85 
2,65 
2.80 
2.85 
2.95 
3.00 
2.95 
2.90 
2.80 
2.60 
2.75 
2.60 
2.55 
2.65 
2.60 
2.45 
2.55 
2.80 
2.45 
2.25 
2.35 
2, 45 
2.75 
2.55 
2.35 
2.40 
2.30 
2.40 
2.35 
2.20 


2.20 
2. 15 
3.00 
3.20 
2.40 

"3.00 
4.20 
3.95 
3.60 
3.40 

A  8. 45 
3.95 
3.65 
3.40 
3.40 
3.35 
3.30 
3.15 
3.46 
3.20 
3.00 
8.05 
2.86 
2.90 
2.90 
2.85 
2.70 
2.80 

«3.10 
2.95 


3.00 

3.05 

3.15 

3.20 

3.05 

2.85  j 

2.60  ! 

2.45 

2.65 

2.70 

2.55 

2.55 

2.50  . 

2.55  ' 

2.65 

2.65  j 

2.30 

2.35  ' 
2.10 
2.30 
2.40  I 

2.30 ; 

2.30  I 
2.30 

2.36  I 
2.30  I 
2.40  ; 
2.40 
2.35 
2.40  ' 
2.55 


2. 75 
2.60 
2.60 
2.60 
2.55 
2.65 
2.75 
2.70 
2.50 
2.40 
2.40 


2.40  I 

2.30  , 

2.80 

2.50 

2.55  , 

2.^5, 

2.35 

2.60 

3.00 

3.10 

2.90 

2.85 

2.85 

2.85 

3.00 

2.90 

2.90 

2.86 

3.00 


Dee. 

8.10 
8.15 
3.15 
2.96 
2.65 
2.85 
2.96 
3.10 
2.90 
2.90 
2.95 
3.10 
3.06 
3.16 
3.16 
3.40 
3.35 
3.20 
3.10 
3.05 
3.20 
2.96 
2.85 
2.76 
2.85 
2.90 
2.90 
2.80 
2.80 
2.80 
2.90 


I 
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Rating  table  far  VncomjHihgre  River  at  Montro^f,  Colo,,  from  April  -22  to  Afay  18^  190S, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Diwharxe. 

Gage 
height. 

Discharge. 

Feet. 

;  Second-feet. 

Feft. 

Srcimd-frct. 

1      Feet. 

Second-Ject. 

Feet. 

ikcond-Jirt. 

3.6 

130 

4.2 

281 

4.8 

462 

5.4 

668 

3.7 

152 

4.3 

309 

1      4.9 

495 

5.5 

706 

3.8 

176 

4.4 

338 

5.0 

529     ! 

5.6 

744 

3.9 

201 

4.5 

368 

5.1 

563 

5.7 

782 

4.0 

227 

4.6 

399 

5.2 

597     1 

4.1 

1          ^^     \ 

4.7 

430 

5.3 

6:^2 

72 
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Rating  table  for  InconijHihf/n'  River  at  Moutroae,  dtfo.,  from  May  10  to  I>eveml>er  SI,  l^ffi. 


Gftge 
lieight. 

IJiHcharge.   i 

height. 

1 

1  Dischnrgo. 

(Jngc 
height. 

Discharge. 

(iage 
height. 

DisK'harxt'. 

IWt. 

Scrttnil-ffct.  1 

Feci. 

Sfcmid-frei. 

Feet. 

Sicond-fret.  • 

Fe*i. 

Secoud-j'rft. 

2.1 

/ 

3.1 

84 

4.1 

306     j 

5.4 

686 

2.  2 

8     1 

3.2 

;       103 

4.2 

332     1 

5.6 

754 

2.3 

9  i; 

3.3 

1          122 

4.3 

358 

5.8 

82.S 

2.4 

10  1; 

3.4 

I          143 

4.4 

385 

6.0 

912 

2.5 

12     1' 

3.6 

1           165 

4.5 

412     , 

6.2 

1,001 

2.G 

15  ;i 

3.6 

i          187 

4.6 

440 

6.4 

1,110 

2.7 

20    j; 

3.7 

210 

4.7 

470 

6.6 

1,250 

2.8 

30     1' 

3.8 

234 

4.8 

500 

6.8 

1,436 

2.9 

46     |i 

3.9 

258 

5.0 

560 

7.0 

1,712 

3.0 

65  ; 

4.0 

282 

5.2 

622 

7.2 

2,200 

Estimated  moritJdi/  discharge  of  I'ncom/Hiligre  River  at  Montrose,  Colo,,  for  190S. 
[  Drainage  area,  565  square  miles.] 


Month. 


April  22-30 . 

May 

June 

July 

August 

September. . 

Octol>er 

Novenil)er . . 
December  . , 


Discharge  in  seeond-feet. 


aximum. 

i 
Minimum. 

1 

Mean. 

383 

141 

254 

706 

122  ' 

317 

2,060 

440  ! 

925 

809 

30; 

445 

6.5 

8   ! 

22 

332 

8  1 

106 

103 

7  . 

24 

84 

9 

28 

143 

18  1 

65 

The  pericnl 


Total  in 
acre-feet. 


4,534  I 

19,492  ' 

55,041  , 

27,362  j 

1,353 

6,307 

1,476 

1,666 

3,997 


Run-off. 


Second-feet    jwoth  in 


0.45 

.56 

1.64  ' 

.79' 

I 

.04  , 

.19  j 

.041 

.05  i 

.12 


0. 15 

1.83 

.91 

.ai 

.21 

.ai 

.06 
.14 


121,228  I. 


UXCOMPAHGRE   RIVER   AT   COLONA,  COLO. 

Thifcj  station  was  originally  established  April  23,  1903,  by  W.  >'. 
Sammis,  assisted  by  F.  Cogswell.  It  was  located  at  a  highway  bridge 
one-half  mile  northeast  of  Colona,  Colo.  The  gage  consisted  of  a  ver- 
tical 2  by  4  inch  timber  spiked  to  the  log  abutment  on  the  downstream 
side  near  the  left  bank.  Gage  readings  were  taken  twice  each  day  bv 
Chester  Olsen,  from  April  20  to  August  10,  1903.  Discharge  meas- 
urements were  made  from  the  two-span  bridge  to  which  the  gage  wa.s 
attached.  The  initial  point  for  .soundings  was  the  face  of  the  log  abut- 
ment on  the  left  bank,  at  the  downstream  side.     The  channel  is  straight 
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for  100  feet  above  and  200  feet  below  the  bridge,  and  the  current  has 
a  well-distributed  velocit}-.  Both  banks  are  wooded  and  will  overflow. 
The  bench  mark  is  a  nail  in  a  cottonwood  tree  G  inches  in  diameter  and 
50  feet  northwest  of  the  gage.  It  is  marked  '* B.  M.  U.  S.  G.  S."  Its 
elevation  is  9.65  feet  above  the  zero  of  the  gage.  On  August  2, 1903, 
a  dam  was  put  in  below  the  station  for  the  purpose  of  diverting  the 
water  for  irrigation.  This  backed  up  the  water  on  the  gage,  and  the 
station  was  discontinued  August  10.  It  was  reestablished  on  the  same 
date  by  W.  N.  Sammis,  assisted  by  I.  W.  McConnell,  at  Sam  S.  Ket- 
tle's bridge,  about  1  mile  south  of  Colona,  Colo.  The  new  gage  is  a 
vertical  2  by  4  inch  timber  nailed  £o  the  center  pier  of  the  two-span 
bridge,  on  the  upstream  side.  It  is  read  twice  each  day  by  Sam  S. 
Kettle.  Discharge  measurements  are  made  from  the  two-span  wooden 
highway  bridge  at  which  the  gage  is  located.  The  initial  point  for 
soundings  is  the  face  of  the  right  abutment,  on  the  downstream  side  of 
the  bridge.  The  channel  is  straight  for  100  feet  above  and  for  50  feet 
below  the  station.  The  right  bank  is  low  and  overflows  at  high  water 
for  a  distance  of  130  feet.  The  left  bank  is  high  and  rocky  and  will 
not  overflow.  The  bed  of  the  stream  is  composed  of  gravel,  free  from 
vegetation,  and  is  shifting.  There  are  two  channels  at  low  and  at  high 
water.  The  bridge  has  a  total  span  of  about  60  feet  between  abut- 
ments. The  bench  mark  is  a  nail  driven  in  a  blaze  on  a  cottonwood 
tree.  The  tree  is  about  4  inches  in  diameter,  and  is  about  75  feet 
northeast  of  the  gage.  The  elevation  of  the  bench  mark  is  4.49  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Digcharge  measurements  of  Vncompahgre  River  at  CWona,  Colo.,  m  190,^. 


Date. 


Hydrographer. 


(f»tge  height    I)i8chan?e. 


FM. 


do 


April  25 

May  4 

May  11 

May  16 do 

May  23 do 

June  4 do 

June  11 do 

August  3 do 

August  10 

September  4 

Do 


W.  N.  Sammis . 
....do 


...do 
...do 
...do 

October  20 ' do 

November  10 do 


Sfcond-/f(i. 


3.25 

387 

3.40 

480 

3.50 

554 

3.85 

901 

3.00 

:i37 

3.70 

764 

3.90 

1,110 

2.60 

284 

2.70 

191 

2.60 

220 

2.70 

206 

2.50 

106 

2. 50 

99 
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Mean  daily  gage  he'ujht,  infect,  of  Vncompahgre  River  at  Colona,  <^oUi.j  for  J90S. 


Diiv. 


I  Apr,  I  May.  i  Jum\ 


5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


22. 
23. 
M. 
25. 
2«*.. 
27. 
28. 
29. 
30. 
31. 


.      3. 

.!     3. 


3.30 
3.30 
3.35 
3.30 
3. 15 


3. 

3. 

3. 

3. 

3. 

3, 
60  '  4. 
55  !  4. 
60  I  4. 
60  I  4. 
65  j  3. 
75  K  4. 
80  I ''4. 
90  I  3. 
a5  ,  3. 
05  '  3. 
90  I  3. 
60  ■    3. 


15  i 

30  I 
30 

4,->| 
45  j 
.55 


3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 
'•4. 

4. 

3. 

3.60 

3,30 

3.30 

3.20 

3.15 

3.0(y 
00 
00 
00 
00 
95 
10 
30 
35 


July.  !  Aug,  !  Sept.      Oct.    '  Not. 


2,90 
2.S5 
2. 75 
2,55 
2.15 
2.40 
2.65 
2,65 
2,70 
2,66 
2,70 
2.65 
2.55 
2.65 
<'2,55 
<'2,76 
02.85 
2,60 
2.50 
2,60 
2.50 
'^2.80 
o2.m 
2.45 
2.45 
2.45 
2.35 
2,35 
2,30 
2.30 
2.30 


2,20 
2.20 
2,20 
2.20 
2.15 
2,15 
2.15 
2.10 
2,10 

&2,10 
2.70 
2.60 
2,60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2,50 
3,50 
2,50 
2.50 

r2.70 
2,60 
2.60 
2.60 
2,60 
2,60 
2,60 
2.60 


2.50 

2.60 

2.50 

2.50 

2.50 

2.60 

2.50 

lf« 

"8.20 

2.60 

2.50 

2.N3 

2.70 

2.60 

2.50 

'LHi 

2.80 

2.60 

2.50 

irV) 

2.80 

2.60 

2.50 

•2.7i> 

a  3. 66 

2,60 

2.50 

2.75 

3.00 

2,60 

2.50 

2.75 

2.80 

2,60 

2,50 

2.t*0 

2.80 

2.60 

2.50 

2.?« 

2,80 

2.60 

2.50 

2.* 

2.90 

2.60 

2.50 

2.» 

2.80 

2.60 

2.50 

2.90 

2.80 

2.60 

2.50 

3.00 

2.80 

2.60 

2.50 

3.00 

2.80 

2.55 

2.50 

S.00 

2,80 

2.50 

2.50 

3.01' 

2.80 

2.50 

2.40 

3.00 

2.80 

2.50 

2.40 

3.  to 

2.80 

2.50 

2.40 

3.00 

2.70 

2.50 

2.50 

3.0) 

2,70 

2,60 

2.50 

2.90 

2.70 

2,50 

2.50 

2.90 

2.70 

2.50 

2.50 

2.90 

2.70 

2.50 

2.50 

3.W 

2.70 

2.50 

2,50 

3.30 

2.60 

2.50 

2.50 

8.O0 

2,60 

2,50 

2,50 

3.00 

2.60 

2.50 

2.50 

3.00 

2.60 

2,50 

2.50 

3.80 

2.50 

8.00 

a  Heavy  rain. 

bold  Btation  abandoned  on  account  of  unfavorable  conditions.    NewKtiition  established  about  1 
mile  up.stream  from  old  Rtation.    Obnervationa  at  new  Htation  commenced  on  August  10. 
oRain, 

Hating  tahJe  for  lyicomjMihgre  River  at  Colo7ia,  Colo.,  from  April  J6  to  June  SO,  190S. 


l/JiTh,.   i  "'"-hHr^e.  J    ,«'«5f^.   j  l,lsoha.^e. 


Ffft. 
2.9 
3.0 
3.1 
3,2 


301      I 

:i5i 

386     I 


3.3 
3.4 
3.5 
3.6 


Second -/tit. 
429 
480 
542 
622 


I- 


Gage 
height. 

Discharge. 

Gage 
heiglit. 

DiHchaige. 

Ftft, 

1 
Strond-fetl. 

Fcfi. 

SrroMi/eet. 

3.7 

727       ' 

4.1 

1,280 

3.8 

860     ' 

4.2 

1,420 

3.9 

1,000    1 

4.3 

1,560 

4.0 

1,140    i; 

1 

4.4 

1,700 

Ttiblt*  for  station  one-half  mile  northeast  of  Colona.  This  station  was  abandonei! 
Auj^iist  10, 1903,  owing  to  water  backing  up  on  gage  rod  from  dam  below.  Discharges 
for  remainder  of  ytnir  were  taken  at  Kettles  Crossing,  1  mile  above  this  station. 


HOTT.]  COLORADO  RIVER   DRAIN AGK   BASIN.  75 

Rating  tnbU  for  VncttmjHihgre  River  at  To/owa,  (Vo.,  fritm  Jnhj  1  to  August  10,  lfH)S. 


h'^^ht.      "i^hantr.      hoSS;.      K'-h-tK.-. 


height.    ,  ^»'«»»«'«^-       height. 


DiNcharKo. 


Ffjti. 

Srcoml/ert. 

Frrt. 

Sfcmui-fnl. 

Fctt. 

1  Stcimd-ft<t. 

.xr 

Second /tH. 

2.0 

1             190 

2.4 

231 

2.8 

'             28,3 

3.2 

386 

2.1 

199 

2.5 

243  ; 

2.9 

:wi 

2.2 

209 

2.6 

255 

5.0 

1           323 

2.3 

220 

2.7 

268 

3.1 

:i5i 

Discharges  from  July  1  to  August  10,  inclusive,  are  approximate.     They  dei)en(l 
upon  a  single  measurement  the  gage  height  of  which  is  somewhat  appn)ximate. 

Rating  table  for  Vncampatigre  Rirerat  Kettlem  (Yoifsingy  near  Colomt,  Coh.y  from  Augtuit 

J I  to  Octof>er  SI,  190S. 


he^t.      ^^-^-'    .    helgft.    !  ^>*-^-nce.       ^«X.    | 


Diwhargo.  j     jj^Jj^^Y    .  Di«ohanfe. 


Frrt. 

Sfcond-ftet. 

Feel. 

Srrond-/eet. 

Feet. 

Srcatul-feeL 

Frti. 

Secovd-/((t 

2.2 

30 

2.6 

149 

3.0 

;ui 

3.4 

5:i3 

2.3 

,            ''     1 

2.7 

197 

3.1 

389 

3. 5 

581 

1      2.4 

[             69     ' 

2.8 

245 

'       3.2 

437 

3.6 

629 

2.5 

102     ' 

2.9 

293 

.       3. 3 

485 

3.7 

677 

Measurements  were  made  between  2.50  and  2. 70  fet^t  gage  height.    Above  and  below 
these  limits  cun-e  and  table  are  approximate. 

Egtimated  monthly  discharge  of  Uncompahgre  River  at  Colona,  Colo.,  for  J  90S. 
[Drainage  area,  433  square  mileH.] 


DiMchafKe  in  seeond-feet. 


Month. 


April  (5  days) 

May 

June 

July 

Aug:u8t 

September 

October 

November 

December 


Maximum.     Minimum. 


The  period - 


454  j 

1,210 
1,630  I 
301  , 
209  ■ 

653 ; 

149  : 

102  I 

485  I 


368 
312 
386 
220 
102 
102 
102 
69 
102 


Mean. 

422 
559 
834 
252 
156 
236 
126 
99 
285 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

I>er  84iuare 

mile. 


4,185 
34, 372 
49, 626 
15,  495 

9, 592 
14,043 

7,747 

5,891 
17,524  i 

158,475  !. 


0.974 
1.291 
1.926 
.582 
.360 
.545 
.291 
.229 
.658 


Depth  ill 
inches. 


0.18 
1.49 
2.15 
.67 
.42 
.60 
.33 
.26 
.76 
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GUNNISON    RIVER  NEAR  CORY,  COLO. 

This  station  was  established  April  80,  1903,  by  W.  N.  Sanmiii*. 
assisted  by  F.  Cogswell.  It  is  located  at  the  highway  bridge  on 
the  road  between  Delta  and  Cory,  Colo.,  and  is  about  6  miles  east  of 
Delta,  Colo.  It  is  about  1  mile  above  the  mouth  of  Surfax^e  Creek. 
The  wire  gage  is  located  on  the  downstream  side  of  the  right  sjian, 
near  the  right  bank.  The  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker  is  23  feet.  The  gage  is  read  twice  each  day  by 
R.  Shea.  The  gage  scale  is  painted  on  the  hand  rail  of  the  bridge. 
Discharge  measurements  are  made  from  the  2-span  highway  bridjfe 
and  its  approach.  The  initial  point  for  soundings  is  a  paint  nmrk  on 
the  east  approach  to  the  bridge.  The  channel  is  straight  for  300  feet 
above  and  500  feet  below  the  station.  The  right  bank  is  high,  wooded, 
and  will  not  overflow.  The  left  bank  is  low,  but  will  not  overflow. 
There  is  but  one  channel  at  all  stages.  The  bed  of  the  stream  is  com- 
posed of  gravel.  The  bench  mark  is  a  cross  inclosed  in  a  circle  on 
the  downstream  side  of  the  right  abutment.  Its  elevation  is  18.5<) 
feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Diacharge  mecumrenients  of  Gunnis&ii  River  near  Vory^  (Mo,,  in  190S, 


Date. 


Hydn  gmpher. 


April  30 W.  N.  Sammis. 

May  19 do 

May  28 T do 

June  16 do  .... 

July  8 do 

July  18 ' do 

August  12 do 

September  9 ! do 

October  22.... '  E.  C.  Murphy  . 

November  17 !  W.  N.  SanimiH . 


Gagre  height. 

DischaiK*'. 

FctL 

Sertml-fttt. 

8.00 

3,  769 

9.45 

7,941 

8.45 

4,77H 

11.30 

16,941 

8.60 

4,4:W 

8.15 

4,275 

5.95 

],a>7 

6.45 

i,.=s:;5 

5.68 

64S 

5.70 

71i^ 
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Mean  daily  gage  height^  in  feet,  of  dumimm  Hirer  near  Cory,  Colo,  j  for  190S, 


-    -- 

Day. 

! 

Apr. 

May. 

8.00 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1.. 



9.96 

9.85 

6.50 

6.75 

5.80 

5.65 

5.46 

■) 

8.15 
H.45 

K.7.'> 

10.30  '    9.1^ 

'  10.45  j    8.90 

10.55       8.60? 

6.40 
6.90 
6.20 

6.70 
6.70 
6.90 

6.80 
5.70 
6.70 

5.66 
5.65 
5.65 

5.65 

'^ 

5.66 

4.. 



6.80 

9.10 
9,40 
9..')0 
9.4ft 
9.80 
10.00 

10.30       8.20 
10. 10       8. 10 
10.20       8.10 
10.50       8.55 
10.60       8.35 
10.65       8.30 

6.20 
6.10 
6.10 
6.00 
6.00 

5.86 
6.70 
6.80 
6.65 

5.70 
6.70 
5.70 
5.70 

6.65 
5.65 
5.65 
5.65 
6.66 
5.65 

5.10 

I> 

6.25 

5.20 

s 

S.a'i 

0 

6.40  ■    5.70 

5.80 

10.. 

6.00      6.15  ;    5.70 

5.40 

n.. 

10.00 

10.55       8.40 

5.90 

6.06       5.70 

5.45 

5.45 

12.. 

1    9.Vy 

10.45       8.25^    5.90 

6.25       5.70 

5.35 

5.45 

13.. 

10.00 

all.  30 
11.60 
11.46 
11.40 
11.15 
11.30 
11. 15 
10.85 
10.60 
10.40 
10.30 
10.15 
10.10 
9.90 
9.80 
9.80 
9.80 
9.65 

8.00      5.90 
7.90  !    5.90 
7.80  1    6.90 
8.06      5.90 
8.20       5.90 
8.10  1    5.90 
7.80      5.90 
7.60       6.a5 
7.45       5.80 
7.45.!    5.80 
7.&'>  i    5.80 
7.80  ;    6.80 
a7.45       6.00 
7.I5I    6.00 
7. 10  1    6. 15 
7.00       6.06 
6.85       5.95 
6.65  ■    5.80 
6.60  1    5.80 

6.20       5.70 
6.10  '    5.70 
6.10  ,    5.70 
6.10  .    5.70 
6.00  1    5.70 

6.50 
5.75 
5.70 
5.70 
5.70 
5.40 
6.25 
5.50 
5.55 
5.75 

5.45 

14 

10.35 
10.60 
10.80 
10.80 
10.  «> 
9.35 
9.00 
8.75 
8.65 
8.45 
8.26 
8.20 
8.30 
8.40 
8.40 
8.45 
8.70 
9.40 

5.55 

15 .                       

5.45 

]6 

5.45 

17 

5.30 

IS 

6.00 
6.00 
6.96 
5.90 
5.90 
5.90 
5.80 
5.80 
5.80 
5.80 
5.75 
5.70 
5.75 

5.70 
5.70 
5.60 
5.60 
5.60 
6.60 
5.60 
5.60 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 

5.80 

19 

6.85 

20 

5.50 

ii 

5.50 

•n 

UFA 

■23 

5.65  1      5.55 

24 

5.76  ,      5.85 

25 

5.70  i      5.45 

2»; 

5.60  '      5.45 

27 

5.45  '      5.85 

is 

5.45  >      5.45 

29 

5.45  '      S.*.*^ 

») 

7.80 

5.45 

5  45 

31. 

5.45 

y  rain. 

oHeav 

Ra 

ting  table  for  Gunnt 
hJ^X,     Discharge. 

son  River 

Gage 
height. 

near  Comj, 
Discharge.  ' 

Colo,  f  from  April  SO  to  Deceml 

W  SI,  J90S, 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

J'^ei. 

Second/eet. 

J^ct. 

Second-feet. 

Feet. 

Second/eel. 

lYet. 

Second/eet. 

5.1 

450 

6.1 

1,155 

7.2 

2,455 

9.2 

7,a55 

5.2 

490 

6.2 

1,255 

7.4 

2,760 

9.4 

7,780 

5.3 

540 

6.3 

1,355 

7.6 

3,095 

9.6 

8,565 

5.4 

600 

6.4 

1,460 

7.8 

3,450 

9.8 

9,395 

5.5 

660    1 

6.5 

1,565 

8.0 

3,830 

10.0 

10,290 

5.6 

730 

6.6 

1, 675 

8.2 

4,250 

10.5 

12,740 

5.7 

800 

6.7 

1,790 

8.4 

4,700 

11.0 

15, 430 

5.8 

880 

6.8 

1,910 

8.6 

5,  205 

11.5 

18, 130 

5.9 

970 

6.9 

2,035 

8.8 

5,770 

11.7 

19, 210 

6.0 

1,060 

7.0 

2, 170 

9.0 

6,385 
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[xo.  100. 


Estimated  monthlif  ditu-hartje  of  Gunnimn  Hirer  near  Cory^  Colo, ,  for  1903. 
[r>rainage  area,  5,233  nquare  miles.] 


Month. 


June 

July 

August 

September  . 

October 

November  . 
Decern  t)er. . 


Discharge  in  nocond-feet. 


Maximum.  I  Minimum. 


May 14,350  ; 


18,670  ' 
7,595  I 
1,565  I 
1,910  j 


880 
840 
765 


3,830 
8,770 
1,675 
880 
800 
660 
515 
450 


The  perio<l. 


Mean. 

7,554 

12,903 

3,  774 

1,057 

1,056 

765 

723 

609 


Total  in 
acre-feet. 


4W,  477 
767,  782 
232,054 
64,992 
62,836 
47,038 
43,021 
37,446 

1,719,646 


Rnn-off. 


Second-feet    r^^tv  j,. 


mile. 


1.444  i 
2.465 
.721  1 
.202  I 
.202 
.146  ' 
.138  ! 
.116  ' 


l.rt*) 

2.74 

.S3 


.17 
.14 


NORTH    FORK   OF   GUNNISON    RIVER  AT   HOTCHKISS,  COLO. 

This  station  was  established  May  2,  1903,  by  W.  N.  Sammis.  It  is 
located  at  the  highway  bridge,  one-half  mile  east  of  Hotchkiss,  Colo. 
The  gage  is  a  vertical  2  by  4  inch  rod,  3  feet  long,  nailed  to  the  up- 
stream side  of  the  log  abutment  on  the  right  bank.  Another  3-foot 
section  is  nailed  to  the  middle  pier  on  the  downstream  side.  The 
gage  is  read  twice  each  day  b}'  Frank  Visner.  Discharge  measure- 
ments are  made  from  the  two-span  highway  bridge  and  its  approach. 
The  initial  point  for  soundings  is  the  end  of  the  hand  niil  on  the  down- 
stream side  at  the  left  bank.  The  channel  is  straight  for  100  feet 
above  and  below  the  station,  and  the  current  is  swift.  The  right  bank 
is  low  and  liable  to  overflow.  The  left  bank  is  high  and  is  not  liable 
to  ovei-flow.  The  bed  of  the  stream  is  rocky.  The  bench  mark  is  a 
bolt  on  the  upstream  side  of  the  southwest  pier  on  the  right  bank.  It 
is  marked  '^B.  M.  U.  S.  G.  S."  Its  elevation  is  8.68  feet  above  the 
zero  of  the  gage. 

The  ol)servations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  mea»uremenls  of  North  Fork  of  (innnmm  Hiver  at  HotchkiM^  Ofh.^  in  1;h)S, 


Date. 


HydnifrraphtT. 


May  2 W.  N.  Samiuis, 

May  19 j do 

May  29 do 

June  6 do 

July  7 do 

July  17 i do 

August  12 do 

September  9 do 


Gage 
helKhl. 

Disfhanft*. 

Ffd. 

Sfcond-ffrt. 

4.30 

1,815 

4.30 

2,478 

4.15 

2,096 

5.25 

3, 501 

3.40 

761 

3.20 

892 

1.90 

87 

2.10 

129 

Mean  daily  gage  height,  infeeiy  of  North  Fork  of  (hmnison  Ricer  at  Jlotchkis»y  Colo.  ^  for 

.   1903. 


Day. 

May. 

June. 

July. 

Auk. 

2.15 
2.10 
2.05 
2.00 
2.00 
1.95 
1.90 
1.90 
1.90 
1.90 
1.90 
1.H5 
1.90 
1.85 
1.80 
l.HO 
1.80 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.65 
1.60 
1.60 
1.60 

Sept. 

1.65 
1.65 
1.60  1 
1.60, 
1.60  , 
1.60 
ft  2. 75 
2.70 
2.60 
2.40 
2.30 
2.20 
2.20 
2.20 
2.20 
2.'l0 
2.10 
2. 10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 

oObaer 

Oct. 

2.10 

2.10  , 

2,10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

Nov. 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00  ^ 

2.00 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

2.00 

2.00 

2,00 

2.00 

2.00 

2.00 

2.00 



Dec. 

1 

(«) 
(«) 
(«) 
5.10 

4.30 
4.25 
4.00 
3.90 

(") 

3.60 

8.65 

3.55 

3.45 

3-45 

2.00 

2 ! 

2.00 

3 

4.20 
4.85 
4.95 
5.05 

2-00 

4 

2,10 

5 

2.10 

6 

2.10 

5.15'      5.25 
5.20        5.80 
6.35  .      5.85 
6. 35         5. 30 

2. 10 

8 

2.20 

9 

2.20 

10 

2.20 

11 

5.46 
5.80 
5.40 
5.60 
5.65 
5.  do 
5.65 
5.00 
4.50 
4.30 
4. 25 

6.35 

2.20 

12 

5.45         3.40 
ft  6. 10         3-25 

2.20 

13 

2.20 

14 

5.80 
5.90 
5.90 
5.80 
5.80 
5.60 
5.55 

3.25 
3.30 

{") 

3.20 

3.15 

2.90 

2.85 

•2  75 

2.20 

15.. 

2.20 

16 

2.10 

17 

2.20 

18 

2.20 

19 

2.20 

20 

2.40 

21 

2.40 

22 

4. 15  1       5.  -25  i       2.  ftO 

•>AM) 

23 

24 

■25 

26 

4.00 
4.10 
4.10 
4.10 

;    4.15 

4.10 
4.20 

4.70 
(«) 

5.15 
5.15 
6.10 
4.85 
4.75 

2,76 
2.66 
2.60 

2.60 
2.60 
2.60 

2. 85 

27... 

•>W 

2« 

4. 90  ;     2.  no 

4. 80  •      2. 35 

4.65  1      2,30 

1      -in) 

2.90 

29 

2.90 

30 

2.90 

81 .                     

2.90 

1 

\ 
ain. 

oGage  broken. 

6 

Heavy r 

ver  abse 

nt. 
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Rating  table  for  North  Fork  of  Gunnison  River  at  HotchkittSf   Colo.f  from  May  S  to 

December  Sly  1903. 


Gage 
height. 

Discharge. 

hei^t. 

Discharge. 

1     Gage 
hei^t. 

Discharge.  . 

Gage 
height. 

Diachargt;. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet.  ' 

Feet. 

Second-fed. 

1.6 

45 

2.6 

306 

3.6 

940     j 

4.6 

2,305 

1.7 

55 

2.7 

348 

1       3.7 

1,045     ' 

4.7 

2,475 

1.8 

70 

2.8 

394 

1       3.8 

1,155     1 

4.8 

2,650 

1.9 

88 

2.9 

443 

i       3.9 

1,270     1 

4.9 

2,830 

2.0 

108 

3.0 

495 

;      4.0 

1,395 

5.0 

3,020 

1       2.1 

133 

3.1 

550 

:      4.1 

1,530    1 

5.2 

3,430 

2.2 

162 

3.2 

610 

4.2 

1,675 

5.4 

3,890 

2.3 

195 

3.3 

680 

1      ^-'^ 

1,825 

5.6 

4,400 

2.4 

230 

3.4 

760 

1      '-' 

1,980 

5.8 

4,950 

2.5 

267 

3.5 

845 

;    4.5 

2,140 

1 

6.0 

5,530 

Kstimaled  mmithly  discharge  of  North  Fork  of  Gunnison  River  at  HatchkisSy  Colo.,  for  190S. 
[Drainage  area,  850  square  miles.] 


Month. 


May  (28  days)  . 
June  (26  days). 
July  (26  days) . 

August 

September 

October 

November 

December 


The  period 


Discharge  In  second-feet. 

Maximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

4,535 

1,395 

2,783 

154,560 

5,820 

2,390 

3,812 

196,585 

1,825 

162 

694 

35,790 

148 

45 

73 

4,489 

371 

45 

142 

8,450 

133 

88 

107 

6,579 

108 

88 

97 

5,772 

443 

108 

229 

14,081 

426,306 

Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


3.274 

3.41 

4.484 

4.34 

.816 

.79 

.086 

.10 

.167 

.19 

.126 

.15 

.114 

.12 

.269 

.31 

This  station  was  established  September  18,  1903,  by  W.  N.  Sammis. 
It  is  located  just  above  the  Denver  and  Rio  Grande  Railroad  bridge, 
about  1  mile  from  Cimarron,  Colo.,  and  about  1,000  feet  above  the 
mouth  of  Cimarron  River.  The  chain  gage  is  located  on  the  railroad 
bridge  near  the  center  of  the  stream  and  about  100  feet  below  the 
gaging  section.  It  is  read  twice  each  day  by  J.  J.  McNamara.  Dis- 
charge measurements  are  made  by  means  of  a  cable  and  car.     The  right 


COLORADO   RIVER   DRAINAGE   BASIN. 


81 


end  of  the  cable  is  directly  under  the  end  of  the  bridge  on  the  right 
bank.  The  initial  point  for  soundings  is  about  20  feet  from  the  cable 
support  on  the  right  bank.  Distances  are  marked  on  a  tagged  wire 
above  the  cable.  The  channel  is  straight  for  1,000  feet  above  and  800 
feet  below  the  station.  The  current  has  a  high  velocity  at  the  gaging 
section,  increasing  about  200  feet  below.  Both  banks  are  high  and 
.steep  and  will  not  overflow.  The  bed  of  the  stream  is  comp<xsed  of 
granite  bowlders  and  sand,  and  is  not  subject  to  change.  The  !)ench 
mark  is  on  a  sharp-pointed  granite  bowlder,  at  a  point  5  feet  from  the 
initial  point  for  soundings  under  the  cable.  It  is  20  feet  north  of  the 
tirst  granite  pier  from  the  north  end  of  the  bridge,  and  is  directly 
under  the  east  side  of  the  railroad  bridge.  Its  elevation  is  10.  (58  feet 
above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

DUcharge  mecuniremerUs  of  Gunnison  River  near  Cimarrox^y  Colo.,  in  190S. 


I>ate. 


Hydrographer. 


September  18 i  W.  N.  Sammia . 

October  17 do 

October21 E.G.  Murphy.. 

November  25 F.  Cogs^-ell 


Gage 
height. 


Fed. 
4.90 
4.30 
4.29 
4.10 


DiHcharge. 

Srcond-Jrd. 
861 
576 
557 
481 


I 


Mean  daily  gage  height^  in  feet y  of  (hmnitKm  Hirer  near  i^marron^  Colo.,  for  1903. 


Day. 


I  Sept.  I  Oct.    Nov.    Dec. 


1 

1 

4.f.0 
4.nO 
4..T0 

3                          

4 

4  50 

ft                                            -     - 

4  fiO 

6 

4.riO 

4  fin 

K...    .                          

'  4  ."in 

9 

4.40 

10 ' 

4.40 

11                                  i 

1  10 
1.IU 

12::::;:::::::::::::::::::':::::: 

4  40 

13 1 

4.40 

14 

4.40 

15 

4  40 

16 

4  40 

4.10 
4.00 
4.00 
4.00 
4.10 
4.10 
4.10 
4,10 
4.00 
4.00 
4.00 
3.ft0 

4.:«s 

4.30 
4.30 
4.30 


I 


3.90 
3.10 

3. '.5 

3.^o 

3.  CO 
3.80 
3.>0 
3.  HO 
3.  HO 
3.7.1 
3.7:1 
3.75 
3.70 
3.70 
3.70 


Day. 


.Sept.    Oct.    Nov.    Dec. 


VBR  100—04 6 


19 

4.80 

20 

4  70 

21 

4.60 

22 

4.50 

23 

4.50 

24 

4.50 

25 

4.50 

2fi 

4.50 

27 

4.50 

28 

4.50 

•29 

1.40 

30 

4. 10 

31 

4. 40  3. 40  3. 70 

4. 30  3. 40  3. 70 

4. 40  3. 40  3. 70 

4. 40  4. 00  3. 70 

4.30  '  4.20  3.70 

4.30  I  4.20  

4.30  4.10  I 

4.:«)  4.10  

4.20  4.10  

4.20  4.10  ' 

4.10  '  3.90  

4.10  I  3.  HO  

4.00  3.  HO  

4.00  3.80  

4.10  , 

i  I 
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Bating  table  for  Gurmison  River  near  Cimarrony  Colo.y  from  September  19  to  December  SI, 

190S, 


Gage 
height 


Discharge. 


Feet. 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 


Gage 
leight. 


heigl 


Second-feet. 
187 
212 
238 
265 
293 
322 
352 
383 
415 


Feet. 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 


Discharge,  i 


Gage 
height. 


Discharge. 


Setxmd-Jeet.      .  Feel.       Seeond-feet.   ,     ¥M. 


448 
483 
521 
561 
605 
652 
700 
750 
802 


4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 


856 
910 
965 
1,020 
1,075 
1,130 
1,185 
1,240 
1,295 


Gage 
height. 

Diachaige. 

FM. 

Seamd/M, 

5.8 

1,350 

5.9 

1,405 

6.0 

1,460 

6.1 

1,515 

6.2 

1,570 

6.3 

1,625 

6.4 

1,680 

6.5 

1,735 

6.6 

1,790 

JEstimated  monthly  discharge  of  Gunnison  River  nuar  Cimarron,  Colo,,  for  1903. 
[Drainage  area,  3,844  square  miles.] 


I 


Discharge  in  second-feet 


Run-off. 


Month. 


I 


Maximum.     Minimum.  I     Mean. 


Total  in     ;  | 

ac»e-feet    ;  Second-feet    iw^th  in 

I'^m'ar''.^^^^ 


September  (12 days).  802  605  |  669  15,923 

October 652  448  583'  35,847 

November 583  265  I  451  |  26.836 

December  (21  dayH).'  43?  322  |  374  I  15,578 

Theperiod 94,184 


0.174  0,076 

. 152  . 170 

.117  .130 

.Of»7  .076 


CIMARRON    RIVER  AT   CIMARRON,  COLO. 

This  station  was  established  April  28,  1903,  by  W.  N,  Sammis, 
assisted  by  F.  Cogswell.  It  is  located  at  the  footbridge  1,200  feet 
south  of  the  Denver  and  Rio  Grande  Railroad  station.  The  gage  Ls 
a  vertical  2  by  4:  inch  rod,  fastened  to  the  left  abutment  on  the  down- 
stream side.  It  is  read  twice  each  day  by  G.  L.  Linscott.  Disehargp 
measurements  are  made  from  the  footbridge,  which  is  supported  bv 
two  log  abutments  and  one  log  pier  in  the  center  of  the  stream.  The 
initial  point  for  soundings  is  the  left  abutment  on  the  downstream 
side.  The  channel  is  straight  for  100  feot  above  and  and  250  feet 
below  the  station.  Both  banks  are  high,  wooded,  and  have  not  been 
known  to  overflow  for  the  past  eight  years.  At  low  water  there  is 
but  one  channel,  and  all  the  water  passes  beneath  the  left  span.  At 
high  water  there  are  two  channels,  separated  by  the  center  pier  of  the 


HdYT.] 
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bridj^e.  The  bridge  has  a  span  between  abutments  of  about  60  feet. 
The  bench  mark  consists  of  two  nails  driven  into  the  root  of  a  cotton- 
wood  tree  50  feet  west  of  the  gage.  Its  elevation  is  7.82  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurrments  of  Cimarron  River  at  (Hmarron,  Coltj.^  in  190S. 


Date. 


Hydrodrrapher. 


April  28 W.  N.  Sammis. 

May  6 do 

Mavis ' do 

May  26 j do 

June  3 do 

I 
June  9 do 

July  11 1 do 

July  20 do 

July  28 do 

Au^nist  5 do 

September  18 do 

October  18 do 

October  20 E.  C.  Murphy  . 

November  24 '  W.  N.  Sammis . 

I 


Oagu  heiKht. 

Dlflchaii^p. 

FeH. 

Second-frrt. 

2.;io 

238 

2.70 

363 

3.40 

686 

2.80 

419 

3.40 

711 

3.35 

705 

2.80 

391 

2.50 

314 

2.30 

247 

1.90 

131 

1.80 

106 

1.70 

68 

1.66 

44 

1.69 

55 

Mean  daUy  gage  height y  in  feet y  of  Cimarron  Iiivt*r  at  Cimarron  j  Colo.^  for  1903. 


Day. 


Apr. 


2.10 

2.0f> 

2.00 

2.00 

1.95 

1.90 

1.95 

1.90 

1.85  ' 

1.85 

1.80  I 

1.80 

1.85 

1.80 

1.80  i 

«  No  records.  * 

&  FroflEen  December  1  to  21,  incIuHive. 

<^  Heavy  rain  on  headwaters. 

d  Records  from  June  8  to  July  28,  inclusive,  practically  worthlow. 
AogostU. 

elce. 


2 

3 ' 

4 1 

5 ' 

6 

7 

8 

9 • 

10 

11 

12 

13 

14 ' 

15 

May. 

June. 

July 

2.44. 

3.30 

(«) 

2.60 

3.90 

(a) 

2.60 

3.31 

(a) 

2.43 

3.30 

(a) 

2.50 

d3.30 

(a) 

2.35 

3.30 

(a) 

2.68 

3.40 

(n) 

2.83 

3.40 

(fl) 

2.33 

(a) 

(a) 

2.67 

(«) 

(a) 

2.69 

C) 

(^) 

S.OO 

(«) 

(**) 

S.32 

in) 

(a) 

3.17 

(") 

(a) 

3.17 

(«) 

(a) 

Aug. 


Sept. 

1.65 
1.65 

<-2.20 
1.70 
1.75 
1.90 

''2,50 
2.10 
2.00 
1.90 
1.90 
1.95 
1.90 
1.90 
1.90 


1.80 
1.75 
1.70 
1.70 
1.&5 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.70 
1.70 
1.70 
1.70 


Nov.       Dec. 
i 

1.70  ,      (ft) 

1.70  , 

1.70  ' 

1.70  I 

1.70  ; 

1.70  ' 

1.70    

1.70    

1.70    

(^)      I 

(')   i 

1.90  I 

1.80  I 

1.73  ! 

1.70  I 


See  letter  M.  C.  Hinderlider, 
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STREAM   MEASUREMENTS    IN   1903,  PART   IV. 


[so.  100. 


Mean  daily  gage  Iveight,  infect^  of  Cimarron  River  at  Cimarron^  Colo.  ^  for  1903 — CVintM. 

May.      June,  i   July.  ,   Aug.      Sept.       Oct.    I    Nov.      iHf. 


Day. 

Apr. 

16 

17               

18 

19 

20 

21  

22 

23 

24 

2ft 

26 

27 

28                 

2.33 

29 

2.40 

30 

2.40 

31 

a  No  records. 


«>Ice. 


Rating  table  for  Cimarron  River  at  Cimarron,  Colo.^  from  April  28  to  December  31,  t9f^tS. 


Ga^e 
heiglit. 

Discharge.  J 

Gage 
height. 

Discharge.  ' 

Gage 
height. 

Discharge.  I| 

Gage 
height. 

1                   ' 
Disehaqre. 

Fed. 

Second-fcct.    ! 

Fed. 

Second-feet.   . 

red. 

,1 
Second-fed.  \ 

Fed. 

Second-f(d. 

1.6 

32     1 

2.1 

187 

2.6 

342     „ 

3.1 

5:36 

1.7 

63 

2.2 

218 

2.7 

373     1 

3.2 

588 

1.8 

m  1] 

2.3 

249 

2.8 

407     1 

3.3 

646 

1.9 

2.4 

280 

2.9 

446     ' 

3.4 

1           709 

2.0 

156 

li 

2.5 

311 

3.0 

489 

3.5 

1          " 

Estimated  monthly  discharge  of  Cimarron  River  at  Cimarron,  Colo. ,  for  1903. 
[Drainage  area,  210  (Kjuare  miles.] 


Month. 


Discharge  in  second  feet. 


Maximum.  >  Minimum.        Mean. 


Run-off. 


Total  in 

acre-feet,    i  Second-feet ;  r>pn»i,  in 


April  (3  days) 

May 

June  (8  days) 

July  (3  days) ' 

August 

September ' 

October , 

November  (19  days) .  | 


280 
729 
709 
249 
187 
311 
94 
125 


258 

234 

646 

218 

48 

32 

32 

63 


273  I 
401 
662  I 
228  ] 
104 
106  I 


1,624 
24,657  ! 
10,505  , 
1,357  ' 
6,395  I 
6,307 
3,628 
2,789 


1.30 

1.91 

3.15 

1.09 

.50 

.50 

.28 

.35 


0.14 
2.20 
.94 
.12 
.58 
,5« 
.32 
.23 


The  period  . . ., ; ' 57, 262 
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GUNNISON    RIVER   AT  lOIJl,  <U)U). 

This  station  was  established  April  1,  lUOO,  by  A.  L.  Fellows,  for  the 
purpose  of  determining  the  amount  of  water  available  for  the  irriga- 
tion project  of  Uneompahgre  Valley.  Owing  to  the  faet  that  a  num- 
ber of  streams  enter  the  Gunnison  below  the  station,  the  results 
obtained  do  not  show  the  total  amount  of  water  available.  The  gage 
is  a  vertical  2  by  4  inch  timber  8  feet  long,  spiked  to  the  lower  side  of 
the  fii-st  pier  from  the  left  bank  at  a  point  141  feet  from  the  initial 
point  for  soundings.  The  gage  is  read  once  each  day  by  C.  A.  Green, 
the  postmaster  at  lola.  Discharge  measurements  are  made  from  the 
lower  side  of  the  highway  bridge,  to  which  the  gage  is  attached.  At 
low  water  they  are  made  by  wading.  The  bridge  is  located  one-half 
mile  northeast  of  the  railroad  station  at  lola.  The  initial  point  for 
soundings  is  the  edge  of  the  right  abutment  on  the  downstream  side. 
The  channel  is  straight  for  1,000  feet  above  and  for  5()()  feet  below  the 
station.  It  is  broken  by  three  bridge  piers.  The  current  is  swift. 
Both  banks  are  low,  but  are  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel  and  small  bowlders  and  is  permanent. 
The  bench  mark  is  a  spike  in  the  base  of  a  stump  of  a  post  40  feet 
south  of  the  south  end  of  the  bridge,  on  the  west  side  of  the  road. 
Its  elevation  is  7.43  feet  above  the  zero  of  the  gage.  This  relation  was 
verified  April  11,  1901. 

The  observations  at  this  station  during  1908  have  l)een  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Duicharge  ineasuremenUt  of  (innniwn  River  at  lola,  Colo.,  in  J90.i, 


Date. 


Hydrographer. 


(Tage  height.    Diiichargc. 


>Iay  3 F.  Cogswell 


May  12 ' do 

June  1 ' do 

June  21 1 do 

July  20 ! do 

August  12 do 

^ptember  3 ' do 

October  1 i do 

October  23 do 


ret. 

Sfcond'jrft , 

3.10 

1,4;^ 

3.95 

2,750 

4.10 

2,9:« 

5.10 

4,642 

3. 30 

1,467 

2.40 

544 

2.30 

467 

2.30 

458 

2.22 

371 
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}fean  daUy  gage  height^  in  feet,  of  Gunnison  River  at  Iota,  Colo.,  for  190S. 


Day. 


1.. 

2- 

8. 

4. 

5. 

6., 

7. 

ft. 

9. 
10. 
11.. 
12. 
13. 
14. 
15. 
16.. 
17.. 
18. 
19., 
20. 
21., 
22. 
23. 
24.. 
2ft. 
20. 
27. 
28.. 
29. 

:io., 

31.. 


.Vpr. 


May.      June. 


90 

00 

90 

10 

20 

30 

40 

50 

60  ' 

SO 

70, 

90  ' 

90  > 

90, 

00  I 

10  ; 

50  , 

ooj 

80 

50 

40 

30 

20 

20  ' 

10  ' 

00 

20  , 

40 

60 

80  , 

80 


4.00 
4. '20 
4.50 
4.50 
4.40 
4.30 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.20 
6.00 
5.50 
6.00 
5.80 
5.50 
4.90 
4.80 
4.70 
4.60 
4.50 
4.40 
4.40 
4.40 
4.50 
4.50 


July. 

4.40 
4.30 
4.20 
3.90 
8.70 
8.60 
3.50 
3.80 
3.70 
3.70 
3.80 
3.80 
3.70 
3.70 
3.70 
3.80 
3.80 
3.70 
3.50 
3.40  ' 

3.40 ; 

3.40 

3.40 

3.30  I 

3.20 

3.10 

3.10  { 

8.00 

3.00 

3.00  , 

3.00 


Aug. 

3.00 
8.00 
3.00 
3.00 
3.00 
3.10 
2.90 
2.70 
2.60 
2.50 
2.40 
2.40 
2.30 
2.20 
2.00 
2.10 
2.20 
2.20 
2.20 
2.30 
2.30 
2.40 
2. 40 
2.40 
2.40 
2.40 
2.£0 
2.50 
2.40 
2.40 
2.50 


Sept. 

2.50 
2.40 
2.30 
2.40 
2.40 
2.40 
2.40 
2.  TO 
2.60 
2.50 
2.50 
2.60 
2.50 
2.40 
2.70 
2.60 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.40 


Oct.        Nov.       Doc. 


I_ 


2.30 
2.40 
2.40 
2.30 
2.40 
2.40 
2.30 
2.40 
2.30 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2^80 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.40 
2.30 


2.30 
2.30 
2.30 
2,30 
2.30 
2.30 
2.90 
2.90 
2.30 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.90 
2.30 
i30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.90 
2.90 
2.30 
2.30 


2.3U 
2.:«U 
2.  *• 
2.* 
2.* 
2.:30 
2.30 
2,:» 
2-:» 
2. 30 
2.30 
2.» 
2.3l» 
2.40 
2.30 
2.30 
2.30 
2.30 
2-30 
2.4» 
2.30 
2.:» 
2.40 

(«) 

(ai 

(«) 
(«) 
(«) 
(«) 
(O) 

(«) 


« Ice. 


Rat't^ 


tting  table  for  Ounnhon  River  at  Iota,  Colo.,  from 
j    ^,^    j  Di.s<.harKe.  I     ^^     '   Dl«cha,^e.       ^^, 


April  1  to  Decmd^  SI,  190^- 


2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 


Sectmfl-ftfi. 
250 
314 
382 
458 
544 
r>40 
740 
840 
945 
1,060 


hwt. 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 


Sfcmul'/cel. 
1,185 
1,321 
1,467 
1,623 
1,787 
1,954 
2,121 
2,288 
2,455 
2,622 


Fert. 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 


DIschaiKe.      ^«{gf,. 


Second-feet, 
2,789 
2,956 
3,123 
3,290 
3,457 
3,624 
3,791 
3,958 
4,125 
4,292 


F\ret. 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
6.0 


Diitcbaifre. 

Sccond-Jeet. 
4,459 
4,626 
4,793 
4,960 
5,127 
5,294 
5,461 
5, 628 
5,795 
6,129 


Below  2.20  feet  gage  lieight  and  al)<)ve  5.10  feet  gage  height  the  table  is  not  well 
(letermiiuHl. 
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Egtimated  monthly  discharge  of  Gunnwmi  Rirer  at  lola,  Colo.  ^  for  190S. 
[Dminaic<s  art'«,  2.2W  Hquarc  miles.] 


Month, 


April 

May 

June 

July 

August 

September 

October 

November  . . . . . 
December  1-23. 


The  period. 


DiflchiurKe  in  mjcond-ftnjt. 


Maximum. 

2,121 

'         3,624 

6,129 

3,457 

1,321 

840 

544 

544 

544 


Minimum.  '      Mean. 


458 

1,060 

2,789 

1,185 

250 

458 

458 

458 

458 


1,019  I 

1,996  , 

4, 108  , 

2,078  \ 

671 

585  ' 

486 

475 

465 


Total  in 
acre-feet. 


60,635 

122,  729 

244,443 

127,  771 

41,258 

34, 810 

29,883 

28,264 

21,214 


Run-off. 


Second-feet  I 

perrauare 

mile. 


711,007  1. 


0.44 
.87 

1.79 
.90 
.29 
.25 
.21 
.21 
.20 


Depth  in 
inches. 


0.49 

1.00 

2.00 

1.04 

.33 

.28 

.24 

.23 

.17 


GRAND  RIVER  NKAR  PALISADES,  COLO. 

This  .station  was  established  April  9,  1902,  by  John  E.  Field.  It  is 
located  at  the  iron  highway  bridge  at  the  point  where  the  river  enters 
Grand  Valley,  about  2  miles  above  Palisades.  The  station  is  above  all 
irrigating  ditches  8uppl3'ing  water  to  Grand  Valley,  with  the  excep- 
tion of  one  pumping  plant,  which  takes  about  20  second-feet  from  the 
river  one-fourth  mile  above  the  station.  The  wire  gage  is  located  on 
the  downstream  side  near  the  center  of  the  bridge.  The  length  of  the 
wire,  from  the  end  of  the  weight  to  the  end  of  the  wire,  is  35. 85  feet. 
The  gage  is  read  twice  each  day  by  S.  L.  Purdy.  Discharge  measure- 
ments are  made  from  the  lower  side  of  the  single-span  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  end  of  the 
bridge  on  the  left  bank.  The  channel  is  straight  for  600  feet  above 
and  below  the  station.  The  right  bank  is  high  and  rocky  and  will  not 
overflow.  The  left  bank  is  somewhat  lower  and  will  overflow  at 
extremely  high  water.  Above  the  banks  the  mountains  rise  rather 
abruptly  on  either  side.  The  bed  of  the  stream  is  composed  of  large 
bowlders,  which  are  covered  at  low  water  with  a  deposit  of  mud. 
During  high  water  this  deposit  is  carried  away,  and  at  low  water  a 
new  deposit  forms.     No  bench  marks  have  been  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Disdutrgv  inea»urementH  of  Grand  River  near  Paiisade^iy  Colo.,  in  190^i. 


Date. 


Hydrographer. 


Aprils F.  Cogswell. 

May  9 do 

May  29 do 

June  18 do 

July  17 do 

August  29 1 do 

September  26 ; do 

November  21 1 do 


jGage  height.    Diacharge. 


Ff€i. 

12. 15 
15.70 
15.80 
20.00 
16.40 
12.80 
12.85 
12.20 


1,2S-J 

s.  a's:i 

8,904 
28,  60S 
10, 014 
1,940 
2,245 
1.598 


Mean  daily  gage  height,  in  feet,  of  Grand  River  near  Palisades,  Colo,,  for  1903. 


Day. 


Apr. 


1 

j  12.35 

2 

13.00 

3 

12.60 

4 

1 
12.40 

5 

12,40 

6 

I  12.33 

12.20 

8 

.  .  .'  12.15 

9. 

'  12.18 

10 

'  12.25 

11 

12.33 

12 

!  12.65 

13 

1  12.66 

14 

1  12. 55 

l.> 

i  12.43 

ir>         .  . 

,  12.40 

17 

i  12.40 

IX 

1  12. 48 

19 

.  '  12.50 

20 

1  12.50 

21 

,  12.50 

22 

12.60 

'JA                               ... 

12.85 

24      

1  13. 15 

25 

1  13.80 

16  

1  14.15 

27 

.  .      14.50 

28 

14. 50 

29 

1  14.50 

30 

,   14  J5 

^ 1  

31 

May.      June. 


14.20 
14.15 
14.05 
14.15 
14.  ai 
14.65 
15.10 
15.40 
15.70 
16.  a5 
16.85 
16.40 
16.35  , 
16.75  I 
17.36 
17.75  I 
18.25  ' 
18.00  I 
17.45  I 
16.85  I 
16.25  , 
16.00  I 
15.75  I 
15.55  I 
15.35 
15.40  I 
15.65  I 
15.75  , 
15.85  , 
16.05 
16.50 


17.36 
18.00 
18.20 
18.45 
18.56 
18.66 
18.60 
18.95 
19.10 
19.15 
19. 15 
18.  C8 
19.25 
19.60 
19.60 
19.65 
19.75 
20.06 
20.  a5 
20.05 
19.80 
19.50 
19.10 
18.90 
18.60 
18.36 
18.10 
18.10 
18.40 
18.40 


July. 


Aug.       Sept. 


18.16  I 

17.80 

17.40 

17.00 

16.50 

16.16 

16.00 

16.36 

16.40 

16. 45  I 

16.40 

16.26  ] 

16.05  I 

15.90  I 

16.05 

16.10  ' 

16.40  I 

16.66  I 

16.05 

15.55 

15.35 

15.10 

15. 15 

15.05 

15.00 

14.85 

14.95 

14.36 

14.16 

14.20 

14.05 


I 


I 


13.85 

13.65  I 

13. 55 

13.35  I 

13.80  I 

13. 15  , 

13.10 

13.06  I 

13.00  I 

12.96 

12.90  ' 

12.80  ' 

12.80  i 

12.76  - 

12.70 

12.70 

12.70  I 

12.60 

12.60  I 

12.60 

12.50 

12.50 

12.50 

12.55 

12.75 

13.00 

13.00 

12.90 

12.80 

12.66 

12.60 


12.60 
12.60 
12.55 
12,65 
12.45 
12.50 
12.70 
13.20 
13.20 
13.20 
13, 10 
13.30 
13.25 
13.60 
13.40 
13. 8J 
13.20 
13.20 
13.20 
13, 0) 
13.00 
12.90 
12.90 
12.8"i 
12.83 
12. 8J 
12,70 
12. 6S 
12.60 
12.75 


12.90 
12.  W 

13.^5 

W.iO 
i:t.(«i.i 

n.^ 
li.W 
12.  fO 
12.  ?0 
12-  •*> 
12,  SO 
12.  W 
12.  "0 
Vl.^ 
12..^ 
12.  <"> 
12.  >0 
12.-0 
12.70 
12.70 
12.70 
12.70 
VLm 
12.60 
12.60 
12.  .V*. 

riM 

12. » 
12..^ 
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RiUhuj  table  for  Grand  River  near  PaiimdeSy  Colo,,,  from  April  1  to  Decemlper  .?/,  J90^i. 


1 

,   height. 

1 
Diacbarge. 

GaKC 
height. 

/Vrt. 

Dim-harge. 

j,   hei*jjht. 
Fret. 

Dlflcrharge. 
Sccond-frrt. 

\    height. 
Frrt. 

DlHcharge. 

Feet. 

'  Second-fret. 

Second/rft. 

Serond-frrt. 

12.1 

1,350 

13.1 

2,540 

14.2    , 

4,700 

1     16.5 

10,440 

12.2 

;       1,440 

13,2 

2,710 

1     14.4 

5,150 

17.0 

11,890 

12.3 

1,530 

13.3 

2,890 

I      ^4-« 

5,610 

'     17.5 

13,420 

;  12.4 

1,630 

13.4 

3,080 

'i     14. 8 

6,070 

1     18.0 

15, 040 

12.5 

1       1,730    , 

13.5 

3,270 

15.0 

6,540 

18.5 

16,750 

12.6 

1,840 

13.6 

3,470 

,     1^'^.2 

7,030 

19.0 

18,580 

'    12.7 

1      1,960 

13.7 

3,670 

1     15.4 

7,530 

1     19.5 

20,500 

■    12.8 

2,090 

13.8 

3,870 

15.6 

8,040 

20.0 

22,500 

12.9 

2,230 

13.9 

4,070 

;  15.8 

8,560 

20.1 

22,900 

13.0 

1      2,380 

14.0 

4,270 

1,     16. 0 

9,080 

Estimated  monthly  discharge  of  Grand  River  near  Palimdes,  Colo. ,  for  190.i. 
[Drainage  area,  8.546  squart;  miles.] 


Discharge  in  second-feet. 


Month. 


April 

May 

June 

July 

August 

September. 
October  ... 


Maximum. 


5,380  j 

15, 880  I 

22,700  ' 

15,540  I 

3,970  I 

3,470 

2,9a5  I 


Minimum. 

1,  395 
4,  375 
12, 955 
4, 375 
1,730 
1,680 
1,730 


Mean. 


Total  in 
acre- feet. 


Run-oflf. 


The  period 


2,402  '     142,929 

9,033  j    555,417 

18,388  11,094,162 

8, 849  '    544, 104 

2,282  I     140,315 

2,331  I     138,704 

2,097  I     128, 94C 


|2,  744, 571 


Second-feet 

per  square 

mile. 

Depth  in 
Inches. 

0.28 

0.31 

1.06 

1.22 

2.15 

2.40 

1.03 

1.19 

.27 

.^1 

.27 

.30 

.25 

.29 

GRAND   RIVER  AT  GLENWOOD   SPRINGS,  COLO. 

This  station  was  first  located  May  12,  1899,  at  the  request  of  the 
Denver  and  Rio  Grande  Railway  Company,  at  the  railroad  bridge,  a 
quarter  of  a  mile  west  of  the  depot  and  just  above  the  mouth  of 
Roaring  Fork.  A  wire  gage  was  used.  At  the  beginning  of  1900, 
however,  a  new  gage  rod  was  located  near  the  electric-light  works. 
This  gage  consisted  of  a  light  vertical  staff,  to  the  lower  end  of  which 
was  attached  a  wooden  float  which  rested  on  the  surface  of  the  water, 
standing  in  a  well  or  box  made  of  6-inch  boards.  The  bottom  of  this 
well  connected  with  a  small  wooden  flume  extending  out  into  the  river, 
thus  allowing  the  water  in  the  well  to  assume  the  level  of  the  river 
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surface.  The  vertical  staff  attached  to  the  float  was  graduated  ti>  feet 
and  tenths.  In  July,  1902,  this  gage,  being  in  bad  repair,  was 
replaced  with  an  automatic  water  register,  the  site  being  the  same  as 
that  of  the  old  float  gage.  This  register  never  worked  satisfactorily, 
and  was  later  replaced  with  a  float  gage,  using  the  same  well  and 
intake  flume  as  was  previously  used.  The  present  gage  consists  of  a 
metal  float  and  counterweight  connected  with  a  pliable  wire  passing 
over  pulleys  so  arranged  that  a  rise  of  1  foot  in  the  river  registers 
but  one-half  the  amount  on  the  rod.  By  this  arrangement  the  large 
rise  and  fall  of  the  river  is  readily  accommodated  by  the  length  of 
gage,  which  would  be  impossible  with  a  direct-reading  gage.  The 
gage  rod  proper  consists  of  a  light  pine  rod,  1  by  1  inch  by  5  feet  long, 
securely  fastened  to  the  small  house  in  which  the  apparatus  is  located. 
A  pointer  attached  to  a  counterweight  slides  along  the  gage  rod  and 
registers  the  rise  and  fall  of  the  river.  This  gage  has  given  entire 
satisfaction.  The  gage  and  equipment  are  inclosed  within  a  small 
house,  which  is  kept  locked.  The  observer,  who  is  the  engineer  of  the 
electric-light  works,  is  located  immediately  across  the  street  from  the 
gage.  Readings  are  taken  in  the  morning  and  evening  during  the 
entire  year.  Measurements  are  made  from  the  single-span  steel 
wagon  bridge  crossing  the  river  between  the  town  and  the  hotel. 
The  channel  is  good,  being  composed  of  gravel  and  rock,  and  does  not 
change  much;  the  banks  arc  high  and  not  subject  to  overflow.  Cur- 
rent medium  to  swift. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Grand  River  at  Glenwood  Springs^  Colo. ,  in  190S. 


Date. 


February  7  . . 

April  7 

Mays 

May  28 

June  17 

July  16 

AuguHtS , 

August  31 

Septernl)er  28  . 
C)ctol>er  26  «  . . 


Hydrographer. 


M.  a  Hinderlider 

F.  Cogswell 

do 


-I- 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


November  20 i do 


Gage 
height. 


Fftt. 
3.09 
3.70 
6.25 
6.55 
9.20 
6.80 
4.45 
4.05 
3.95 
3.95 
3.33 


Discharge. 


Srcond'/at 

527 

900 

4,764 

5,549 

16,6S8 

5,824 

1,633 

1,252 

1,215 

1,100 

764 


a  New  milmnd  bridge  building  across  river  1,000  feet  below  ptation;  flow  affected  by  false  w«>rk 
in  channel. 
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yfi'ftn  ihtihf  gwfe  height ^  in/ni^  of  (irtnul  Jiitrr  at  (ihnnnmd  SprhttjHy  (\tl(KjJ\tr  JUo:i. 


Day. 


Jhii. 


1 («) 

2 ('•) 

3 («) 

^ (") 

^ <") 

6-- («) 

7 («) 

S (a) 

9 («) 

10 (1) 

11 (o) 

12 l«) 

13 2.»5 

14 2.95 

15 2.93 

16 1  2.90 

17 '  2.90 

18 2.98 

19 2.98 

20 2.95 

21 2.9ft 

22 '  2.95 

■23 1  2.96 

24 ■  2.98 

2=> 3.00 

26 1  3.00 

27 '  3.00 

■28 3.05 

29 '  3.08 

ST) I  2.90 

31 1  2.90 


Feb.    Mar.    A|»r.    May. ' June.  July.  Aug.   Si-pl.    <><'L    Nov.    IUm-. 


3.08 

3.15 

3.73 

5.30 

7.60 

7.88 

5.05 

3.98 

4.15 

3.83 

3.  -<\ 

3.0ft 

3.15 

3.85 

5. 35 

7.80 

7.70 

4.95 

8.93 

4.25 

3.75 

3,60 

3.00 

3.23 

3.80 

5.:» 

8.05 

7.48 

4.8ft 

3.90 

4.30 

3.75 

3.50 

2,98 

3,25 

3.95 

5.30 

8.40 

7,20 

4.75 

3.90 

4.28 

3.75 

3. '23 

2.95 

3.30 

3.85 

5.48 

8.15 

6.68 

4.68 

3.85 

4.30 

3.83 

3.08 

3.0ft 

3.35 

3.70 

5.70 

8.48 

6.58 

4.6:^ 

3.88 

4. '23 

3.80 

3.00 

3.13 

3.25 

3.68 

6.08 

8.58 

6.46 

4.58 

4.00 

4.20 

3.73 

•2.96 

3.13 

3.23 

3.75 

6.  "25 

8.75 

6.68 

4.48 

4.30 

4. '20 

3.75 

2.96 

3.15 

3.33 

8.75 

6. 55 

8.85 

6.78 

4.38 

4.45 

4.18 

3.75 

•2.98 

3.13 

3.35 

3.85 

G.83 

8.83 

6.75 

4.35 

4.  aft 

4.13 

3.?3 

3.06 

3.15 

3.88 

4.08 

6.95 

8.00 

6.68 

4.30 

4.28 

4.10 

3.45 

3.03 

3.15 

3.48 

4. 2D 

6.85 

8.35 

(J.  ft.') 

4. '28 

4.28 

4.10 

3.25 

3.13 

3.13 

3.56 

4.03 

6.78 

8.65 

6.43 

4. 25 

4.30 

4.15 

3.38 

3.18 

3.13 

3.60 

3.93 

7.05 

8.90 

6.45 

4.2ft 

4.40 

4.18 

3.53 

8.18 

3.10 

3.70 

3.90 

7.55 

8.83 

6.55 

4. -20 

4.35 

4.-20 

3.78 

3.15 

3.08 

3.75 

3.95 

7.90 

8.80 

6.75 

4.20 

4.35 

4.20 

3.85 

2.90 

3.08 

3.63 

4.08 

8.18 

9.15 

6.75 

4.20 

4.33 

4.18 

3.68 

2.98 

3.15 

3.70 

4.08 

8.05 

9.40 

6.83 

4.20 

4.33 

4.15 

3.33 

2.98 

3.16 

3.50 

4.10 

7.58 

9.38 

6.45 

4.20 

4.28 

4.18 

3.23 

3.08 

3.13 

3.38 

4.10 

7.10 

9.23 

6.13 

4.15 

4.25 

4.13 

3.28 

3.00 

3.18 

3.35 

4.08 

6.78 

8.88 

5.96 

4.10 

4.25 

4.13 

3.45 

3.05 

3.18 

3.45 

4.33 

6.68 

8.63 

6.83 

4.10 

4.18 

4.08 

3.63 

3.15 

3,18 

3.43 

4.63 

6.43 

8.53 

5.90 

4.10 

4.13 

4.10 

3.70 

3.18 

3.20 

3.43 

4.95 

6. -28 

8.40 

5.80 

4.10 

4.10 

4.08 

3.78 

3.  aft 

3.18 

3.48 

5.33 

6.13 

8.15 

.5.78 

M.40 

4.08 

4.03 

3.75 

2.96 

3.25 

3.55 

5.58 

6.30 

7.96 

5.73 

4.58 

4.05 

4.00 

8.70 

3.08 

3.25 

3.55 

5.80 

6.50 

7.8:^ 

5.68 

4.43 

3.95 

3.96 

3. 65 

•2.86 

3.25 

3.65 

6.80 

6.53 

7.83 

5.55 

4.38 

3.95 

3.95 

3.53 

2.90 

3.68 

5,88 

6.60 

8.08 

5.40 

4.28 

3.95 

3.88 

3.53 

2.85 

8.70 

6.70 

6.70 

8.08 

5.25 

4.15 

3.98 

3.85 

3.48 

2.82 

3.70 



7.00 

5. 15 

4.03 

3.85 



2.88 

count 

of  win 

?ongB 

igebel 

ngbrc 

>ken. 

b  Heavy  rRin. 

Rating  table  for  Grand  River  at  Glenivood  ISpringSf  Colo. ,  for  19()3. 


Gage 
height. 

Discharge. 

Gage 
height. 

1  Discharge. 

1 
hefght. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second/eel. 

Feet. 

Second-/*  cL 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.8 

380 

3.8 

990 

5.6 

3,400 

7.6 

8, 620 

2.9 

430 

3.9 

1,080 

5.8 

3,790 

'       7.8 

9,380 

3.0 

480 

4.0 

1,180 

6.0 

4,210 

8.0 

10, 210 

3.1 

530 

4.2 

'       1,400 

6.2 

4,640 

8.2 

11,080 

3.2 

580 

4.4 

1,630 

6.4 

5,090 

8.4 

12,020 

3.3 

630 

4.6 

1,870 

6.6 

5,580 

8.6 

13,040 

3.4 

690 

4.8 

2,140 

6.8 

6,110 

8.8 

14,150 

3.5 

760 

.      5.0 

i       2,440 

7.0 

6,670 

9.0 

15, 390 

3.6 

830 

5.2 

2,740 

7.2 

7,260 

9.2 

16, 650 

3.7 

910 

5.4 

8, 050 

7.4 

7,910 

9.4 

17. 910 
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BAdimated  montldy  discharge  of  Grand  River  at  Glemvood  Springs,  Colo.^  for  190-1 
[Drainage  nrca,  5,838  square  miles.] 


Month. 


Discharge  in  second-feet. 


January".. 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October  ... 
November . 
December  . 


The  year  . 


Maximum. 


5a5 

605 

950  I 

853  , 

992 

910 

708 

515 

690 

510 

035 

830 


Minimum. 


3, 
10, 
17, 
9, 
2, 
1, 
1, 
1, 


17, 910 


430 

455 

555 

894 

2,890 

8,260 

2,665 

1,213 

1,035 

1,035 

595 

395 

395 


Mean. 

458 

544 

740 

1,685 

5, 803 

12,804 

5,222 

1,613 

1,342 

1,313 

857 

518 

2,742 


Run-o!T. 


Total  in     I  I 

acre-feet.      Second  feet  I  Tw_,t, :_ 


I 


28,161  I 

30,212  I 

46,501 

100,264  ' 

356,813  i 

761,891  I 

321,088 

99,180 

79,855  ' 

80,  733 

50,995 

31,  851 


1,986,544 


0.078  I 
.093  ' 
.127  j 
.289  . 
.994  I 

2. 193  ■ 
.894 
.276 
.230 
.  225 
.147 
.089 

.470 


0.1M) 

.097 

.146 

..32-2 

1.146 

2.446 

1.1130 

.318 

.257 

.  259 

.IW 

.m 

6.  :^78 


"January  1  to  12  estimated. 

MISCELLANEOUS   MEASUREMENTS   IN   THE   GRAND   RIVER   DRAINAGE 
BASIN,  COLORADO. 

The  following  miscellaneous  measurements  were  made  by  W.  N. 
Sammis,  F.  Cogswell,  and  W.  P.  Edwards  in  1903: 

Miscellaneous  measurements  in  Grand  River  drainage  Itosin  in  190S. 


Date. 

Stream. 

Locality. 

Gage 
height. 

May  12 

22...  . 

Cusbman  ditch 

Near  Montrose.  Colo 

Fcfi. 

do I  il  miles  south  of  MontrosjP- f!olo 

June  23 

do 

4  miles  south  of  Montrose,  Colo 

24 

do 

\^  miles  we<<t  of  Montrose.  Colo. 

May  12 

22 

Dry  Creek                 i  Montrosp  Ciinal  flume    . .    

do 

10  miles  west  of  Montrose,  Colo 

June  24 do 

13  miles  west  of  Montrose.  Colo 

Stcmd-Jl. 


May  20 Ironstone  ditch 10  miles  west  of  Montrose,  Colo. 

30 1 do I do 

20 Leroux  Creek '. '  Hotchkiss,  Colo 

29 ' do I do 

June    4 ,  Loutsenhizer ditch ;  5  miles  south  of  Montrose,  Colo. 


25 ' do 

Apr.  29 '  Mill  ditch  . 

May     7 do 

18 ' do..... 

27 ' do 


July     6 ! do 


3  miles  south  of  Montrose,  Colo. 

Delta,  Colo 

do 

do 

do 

do 


171 
5 

W 

J* 
M 
IM 
XI 
'^ 
•SI 
15 
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Miscellane(itts  measuremenis  m  Grtind  River  drainage  bcuin  in  190S — Continue<l. 


Daw. 


Stream. 


Locality. 


Ott. 
Apr. 
May 

Junt* 
July 
AiiK. 

Sept. 
(Xt. 
X<.v. 

Apr. 
ifay 

June 

July 
Aug. 
iH-pt, 
Oct. 

Apr. 
May 


-.3 Mill  ditch 

« Roaring  Forks 

8 do 

•> do 

17 do 

16 do 

7 do 

30 do 

27 do 

26 do 

19 do 

11 Lost  Canyon  Creek. 

13 do 

3 do 

23 ' do 

22 ' do 

IS ' do 

4 ' do 

2 ' do 

30 ' do 

25 Montrose  canal 

4 do 

11 ' do 

16 1 do 

23 1 do 


Delta,  Colo 

Glen  wood  Springs,  Colo , 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

Dolores,  Colo 

.....do 

do 

do 

do 

do 

do 

do 

do 

Montrose,  Colo 

In  flume 

Near  head-gate 

At  head-gate 

Flume  6  miles  muth  of  Montrose,  Colo. 


Gage 
height. 


June    4 do 7  miles  south  of  Montrose,  Colo., 


July 

Aug. 

Sept. 
May 
July 
May 

June 
Apr. 
May 

June 
May 


June 
May 

June 
Mav 


June 


.do I  6  miles  south  of  Montrose,  Colo. 

.do 

.do 

.do 

.do 


....do 

Selig  ditch... 

I  ....do 

Spring  Creek 
....do 


do 

At  head  gate 

6  miles  south  of  Montrose,  Colo 

6  miles  south  of  Montrose,  Colo.,  at 
head  gate. 

do 


3  miles  west  of  Montrose,  Colo 

4  miles  from  Montrose,  Colo 

3  miles  south  of  Montrose,  Colo 

do 4  miles  south  of  Montrose,  Colo ' . 

Squaw  Creek Cimarron,  Colo 

do I do 

do do 

do do , . 

Supply  ditch !  Water  taken  from  Spring  Creek  into   . 

I      Montn)8e  canal. 

do I do i. 

do do j. 

do Water  taken   from  Dry  Creek  Into  L 

j      Montrose  canal.  ' 

do do 

do , do 

Midland  ditch  !  At  head-gate \. 

Cedar  Creek '  10  miles  east  of  Montrose,  Colo 


GunnL«)On  River '  State  bridge  near  Cory,  Colo 

City  ditch '  2  miles  south  of  Montrose,  Colo. 

Highllne  ditch .  8  miles  south  of  Montrose,  Colo. 


Fret. 


Dis- 
charge. 


6.80 
6.10 
3.90 
3.20 
3.25 
3.10 
3.00 


2.30 
1.70 


2.40 
1.00 
2.40 
2.70 


1.60 


1.10 


.9 

415 

2, 143 

2,268 

8,052 

3,448 

1,129 

655 

660 

547 

519 

110 

183 

113 

48 

.4 

0 

0 

0 

0 

166 

186 

226 

200 

87 

241 

212 

18.5 

216 

220 

112 

65 
22 

3 
134 
30 

1.8 
28 

8 

1 
32 
19 

24 
4 

35 


1.2 

21 

6 

5,717 


45 
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MiJtcellanemi8  measurements  in  Grand  River  drainage  basin  in  190S — Continued. 


Date. 


Stream. 


Sept.  25 Ten  Mile  Creek 

Oct.    27 do 

Sept.    8 '  Beaver  Creek... 


Locality. 


At  Uneva  Lake,  Colo 

....do 

2  miles  above  junction  with  Dallas. 


Gage 
height. 


chanrc. 


Big  Blue  Creek 

....do 

East  Fork  Big  Blue  Creek . 
Bush  Creek 


Carbon  Creek  . 
Cebolla  River  . 
....do 


....do 

Cimarron  River . . 

....do 

....do 

do 

Cochetopa  Creek . 

....do 

Copper  Creek 

Cow  Creek 


Aug.    1. 

Sept.  29. 

28. 

Aug.  18. 

21. 

1. 

Sept.    1. 

2. 

18. 

20. 

20. 

29. 
Aug,  28. 

28. 

18. 
Sept.    9. 

9. 
Aug.    4. 

Sept.    8. 

8. 

Aug.    4. 

14. 

18. 

18. 

Sept.    2. 

2. 

Aug.  12. 

1. 

Sept.    2. 

4. 

4. 

Aug.    1 '  Little  Blue  Creek 

Sept.  17 1  Little  Cimarron 

29 do 

22 do 

Aug.  24 Little  Tomiehi  Creek . 


....do 

Crystal  Creek. 
Dallas  Creek.. 


do 

East  Creek. 
do 


East  River. 


....do 

Hen.<K)n  Creek 

....do 

Illinois  Creek 

Lake  Fork  River 

....do 

....do 

do 


5 .    Lottys Creek. 


h I do 

28 '  Lew  Pinos 

Sept.    1 MinerHl  Creek... 

A ug.  21 Oil io  Creek 

12 Pie  Plant  Creek  . 


1 '  Pitie  Creek  ... 

22 Quartz  Creek. 

22 do 

15 '  Slate  River... 


Above  junction  with  West  Fork 

6  miles  above  junction  with  Slate 
River. 

Above  Junction  with  Ohio  Creek 

Road  bridge  near  Du  Bois 


3  miles  above  Junction   of  Spring 
Creek. 

Hot  Springs  bridge 

Head-gate  Cimarron  ditch 

Jackson,  East  Fork 

Jackson,  Middle  Fork 

Cimarron,  Colo 

Above  junction  with  Tomichie  Creek. 

Above  junction  of  Los  Finos  Creek. . . 

J  mile  below  Gothic •. 

Upper  Ford,  9  miles  above  Uncom- 
pahgre 

Junction  with  Uncompahgre 

Junction,  6  miles  above  Spring 

Main  East  Branch,  10  miles  above 
Uncompahgre 

Road  between  Hager  and  Ridgway . . 

At  Almont,  above  Junction 


Oversteg,  below  junction  with  Slate 
River 


Bridge,  4  miles  above  junction  with 
Slate  River 


J  mile  below  Gothic 

3  miles  above  Capitol  City 

i  mile  above  Lake  City 

Main  Tinoup  road  in  Taylor  Park . . . 

Lake  Fork  Road 

Bridge,  2  miles  above  Qate\iew 

Lake  shore,  4  miles  above  Lake  City 

1  mile  above  Sherman 

Lake  Fork  road 

Above  junction  with  Cimarron 

do 

Eiust  of  Jackson 


FerL 
1.20 
1.05 


Road  bridge  between  Urianita  and 
Sargent. 

Union  Park,  above  junction  Tavlor 
River. 

Flume,  exit  from  Union  Park 

Above  junction  with  Cochetope 

Junction  with  Cebolla 

Road  i  mile  below  Baldwin's  mine... 

3  miles  west  of  I llinol <  Creek 

Uike  Fork  road 

Wagon  road  at  Parlin 

At  Pitkin 

Above  junction  with  Bast  River 


1.70  ' 


Serondjl. 
3.1 

17 

9 
141 
4K 

fC 
74 
25 
W 
74 
30 
1> 
11 


45 

1» 
UT 

S6 


1* 

.** 

24 
8 
17 
1» 
17 
31 


10 

4i 
u> 

10 

'A 
17 
70 
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Mi9ceUaneou»  meofuremerUs  in  Grand  River  drainage  fnusin  in  liH).i — Continued. 


Bate. 

8trf 

wm. 



IX« 

ality. 
iracfte 



Gage 
heigh 

Dis- 
t.      charge. 

Ang.  18 1  SUte  River.. 

i  mile  below  AiitL 

Feet. 

1  Secotul/t 

..'               20 

8  mUen   above  Almont 
junction. 

5  miles  above  Cathedml 

Bridge  7  miles  above  Sp 

Canyon  entrance  from  1 

U  miles  below  Dorcheat 
in  Taylor  l*ark. 

Main  Tineup  road  in  Ta 

Bridge,  Haverly  sidinar. ' 

and  alK)ve 

56 

31 

....do 

13 

4 ' 

raylor  River 
.do 

ring  Creek  . . . 
'ay lor  Park  . . 

366 

12 

141 

":::  i: 

...do 

L»r  post-oflBce, 
ylor  Park 

37 

13          '  ' 

rexas  Creek, 
romichie  Cn 

An 

36 

22.  ..  M 

■ek... 

Ik  miles  from 

71 

24 

r 

Gunnison. 
1  mile  below  Sarg 
Road  bridge  at  Ri 

ent .  - . 

78 

Sept.  7 '  Uncompahgre  Rive 

s '  West  Dallas  Creek- 

dewHV 

..'             255 

2  miles  above  junction  \ 
Lake  Fork  r(»ad 

vith  Dallas... 

..'               17 

Aug.    1 1  Willow  Creek 



4 

3 '. 

...do 
...do 

Road  between  lola  and 

From  Tineup  into  Tuvlo 
above  junction. 

fiunnison 

10 

12 1. 

r  Park.  1  mile 

35 

Jfeon  daily  gage  height^  in  fe 

rf,  of  y 

Da 

orth  Tenmile  Orei 

d',  at 
Nov. 

I'nern  Lake 

Colo 

,  for  190S. 

Day. 

Sept.    Oct.  j  Nov. 

y.          Sept.    Oct. 

Day. 

Sept. 

(K't.  j  Nov. 

1 

2.10  1  1.08 

.  12 

18 

14 

i 1.15     

1.13   

23        

1. 10    . 

2 ' 

2.00     1.08 
2.15     1.08 
2.40     1.06 
1.75     1-08 

24 

1.10  \ 

3 

!  1.13 

25 

1.10   

4 

15 

16 

17 

1  18 

19 

20 

21 

22 

1  1.10 

26 

1  10 

5 

1 1.15  ' 

1 1.23    

■ 1.20    

27 

2S 

29 

30 

31  

1.40 
1.15 
2.15 
2.40 

1.07    

6 

1.66 
1.36 
1.25 
1.25 

1.06 
1.06 

1.08    

7 

1.C8    

8 

' 1.16 

.    1.10 

1.13  ' 

9 

1.08    

10 

■ 

1.15   

1.10    

1  10 

1 

11 

1.10 

1 

WHITE   RIVER  AT   MEEKER,    COLO. 

This  Btation  was  established  by  A.  L.  Fellows,  May  24,  1901,  about 
one-half  mile  above  the  town  of  Meeker,  at  a  point  where  a  wagon 
bridge  crosses  the  stream  on  the  mnch  of  L.  F.  Van  Cleave.  The 
gage  rod  consists  of  a  vertical  2  by  4  inch  timber  nailed  to  the  left 
abutment  of  the  bridge  on  the  downstream  side.  The  bridge  is  marked 
every  5  feet.  The  initial  point  for  soundings  is  at  the  rod  at  the  left 
or  south  end  of  the  bridge.  The  channel  is  straight  for  5()0  feet  above 
and  below  the  station.  The  current  is  swift.  There  is  but  one  chan- 
nel at  all  stages.  The  banks  are  so  high  that  the}^  are  not  liable  to 
overflow;  the  channel  is  of  roi^k  and  gravel  and  seems  permanent  in 
its  nature.  Measurements  are  made  from  the  lower  side  of  the  wagon 
bridge.  The  observer  is  L.  F.  Van  Cleave,  who  reiuls  the  rod  twice 
each  day.  Bench  mark  No.  1  is  the  top  of  a  l)oU  in  a  truss  immedi- 
ately above  the  gage  rod;  elevation  above  zero  of  gage,  10. S3  feet. 
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[so,  1(11. 


Bench  mark  No.  2  is  a  spike  driven  in  the  left  post  of  the  gate  n(*ar 
bottom;  elevation  above  zero  of  gage,  9.29  feet.  Bench  mark  No.  *^» 
is  a  nail  on  south  side  of  the  post  directly  east  of  bench  mark  No.  2: 
elevation  above  zero  of  gage,  9.14  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  h3'drogi'apher. 

Discharge  meamiremnits  of  White  River  at  Meeker^  Colo.^  in  liH)S. 


Diit«. 


Hydrognipher. 


0»»g 
heigl 


Fert, 


July  22 1  R.  S.  Stockton 

July  22 !  McDermith  &  Stockton. 

August  1 '  R.  8.  Stixikton 


August  21 1  0.  McDenuith 

Septenil)er  1 ,  McDenuith  &  Stockton . 

September  16 ] do 


4.08 
4.08 
3.80 
3.60 
3.77 
4.05 


IllM-hlHYt. 

:*7 

341 
371* 


Mean  daily  gage  height,  in  feet,  of  White  River  at  Meeker,  Vol o.,  for  IffOS. 


Day. 


Apr. 


1 

3. 75 

2 

3,90 

3 

'   3.75 

4 

3. 70 

5 

3. 70 

6 

3.65 

3.65 

S 

3. 70 

9 

3. 75 

10 

'   3. 80 

n 

3.80 

12 

1   S.75 

13 

3. 65 

14 

3.75 

15 

3.75 

16 

3. 70 

17 

'   3. 75 

IS 

1   3.75 

19 

3. 75 

20 

3. 75 

21 

3,  SO 

'*>} 

3.  S5 

2:j 

3. 90 

24 

3. 95 

25 

4.10 

2G 

4. 20 

27 

.  '   4  20 

2S 

4."0 

29 

4.30 

30 

4.10 

':>) 

May.      June. 


4.20 

4.15 

4.15 

4,25 

4.45 

4.55 

4.75 

4.65 

4.90 

5.00 

5.00 

5.10 

5.20 

5.40  ' 

5.50  I 

5.55  I 

5.75  j 

5.35 

5.20  I 

4.95  I 

4.90 

4.75 

4.75 

4.75  , 

4.70 

4.75  ' 

4.85 

4.H5 

5.00 

5. 35 


5.50 

5.60 

5.65 

5.70 

5.35 

5.65 

5.65 

5.60 

5.60 

5.60 

5.55 

5.55 

5. 75 

5.85  ' 

5.85  ! 

5.75  I 

5.75  I 

5.  a. 

5. 75  ' 
5.80  I 
5.60  f 
5.65  i 
5.65  I 
5.50  j 
5. 40  ' 
5.30  ' 
5.20  I 
5.20  ! 
5. 15 

5.05  ' 

I 


July.   I   Aug.      .^ept      (.Hi. 


4.95  i 
4.85  j 
4.70 
4.65  I 
4.55  , 
4.50 
I 


4.60 
4.4,^1 
4.40  I 
4.40  , 
4.30 
4.25  ' 
4.20  ' 
4.20 
4.20 
4.30 
i.2ry  ' 
4.15  I 
4.ft5 
4.10  ' 
4.05  ■ 
4.00 
3.95 
3.90 
8.90 
3.90  ' 
3.95  I 
3.90 
3.90 
3.  HO 

3.80 

I 


3.80 

3.70  I 

3.70 

3.70 

3.65 

3.60 

3.60 

3.60 

3.60  I 

3.60 

8.50 

3.60  I 

3.60 

3.60  ' 

s.eo  ' 

8.60  , 


3.60 
S.60 
3.55 
.1.55 
3.55 
3.65 
3.80 
8.80 
3.70 
3.70 
3.70 
3.70 
3.75 
3.75 


3.75  : 
3.70 
3.70 
3.70 
3.70 
3. 85 
a4.05 
3.90 
8.80  I 
3.80 
3.81)  I 
3.95 
4.00 
4.80 
4.10 
4.00 
3.95 
3.95 
3.90 
3.95 
8.95 
3.95 
8.95 
8.90 
8.90 
3.90 
3.85 
3.85 
3-85 
4.00 


4.11.1 
4.00 
4.* 
4.t« 
4.(rt 
4.1»> 
4.W 

3.90 
3.W 
i  (') 
4.W 

4.fi' 

3.^ 
3  !!»^ 
X9i 
S.9l> 
3.* 

n.* 


3.M' 

3  H' 
3.H1 

3."« 


oRiiiii. 
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Rating  table  for  White  River  at  Meeker,  Colo.,  from  April  1  to  DeremberSl,  190S. 


hs^t. 

Discbarge. 

hel^t. 

DlachAi^e. 

helJSt 

Dlichance. 

Ga^e 
height 

Discharge. 

Feet, 

Secand/eet. 

Feet. 

Seetmd'/eet. 

fM. 

Second-feet. 

/krt. 

Second-feet. 

3.5 

321 

4.1 

625 

4.7 

1,417 

5.3 

2,209 

3.6 

340 

4.2 

757 

4.8 

1,549 

5.4 

2,341 

3.7 

362 

4.3 

889 

4.9 

1,681 

5.5 

2,473 

3.8 

392 

4.4 

1,021 

5.0 

1,813 

5.6 

2,605 

3.9 

434 

4.5 

1,153 

5.1 

1,945 

5.7 

2,737 

4.0 

510 

4.6 

1,285 

5.2 

2,077 

5.8 

2,869 

Tftble  well  defined  from  3.50  to  4.10  feet  gage  height,  the  remainder  is  based  on  a 
high-water  measurement  made  in  1901  at  a  gage  height  of  5.60  feet. 

Etthnatedmonihly  discharge  of  White  River  at  Meeker ,  Colo,,  for  190S. 
[Drainage  area,  684  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


April 

May 

Jnne 

July 

August 

September 

October 

The  period 


2,803 

2,935 

1,747 

392 

889 

568 


Mean. 


Total  in 
acre-feet 


I 


351 
691  I 
1,879 
392 
321 
362 
392 


2,935 


321 


458 
1, 675  ! 
2,563  I 
822  ' 
360  I 
458 
450  I 


27,253 
102, 992 
152,509 
50,543 
21,521 
27,253 
27,669 


409,740 


Run-off. 


Second-feet 

per  sauare 

mile. 


Depth  in 
inches. 


0.72 

2.64 

4.04 

1.30 

.55 

.72 

.71 


0.80 

3.04 

4.51 

1.50 

.63 

.80 

.82 


SOUTH   FORK  OF  WHITE   RIVER  NEAR  BUFORD,  COLO. 

This  station  was  established  July  25,  1903,  by  Robert  S.  Stockton. 
It  is  located  at  the  county  bridge  at  the  lower  end  of  a  section  of  the 
river  known  as  the  "Stillwater."  It  is  about  7  miles  from  Buford, 
Colo. ,  the  nearest  post-office,  and  is  about  30  miles  from  Meeker,  Colo. 
The  elevation  above  sea  level  as  determined  by  aneroid  barometer  is 
7,400  feet.  The  gage  is  a  2  by  4  inch  vertical  pine  timber  10  feet 
long.  It  is  spiked  to  the  upper  side  of  the  middle  pier.  It  is  read 
twice  each  day  by  George  Hazard.  Discharge  measurements  are  made 
from  the  bridge  at  high  water  and  by  wading  at  low  water.  The 
initial  point  for  soundings  is  the  edge  of  the  abutment  at  the  west  end 
of  the  bridge.  The  bridge  makes  an  angle  of  22°  with  the  normal  to 
the  stream.  This  is  taken  into  ac<?ount  in  making  measurements. 
The  channel  is  straight  for  50  feet  above  the  station  and  for  300  feet 
iRR  100—04 7 
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[Naioa 


below.  The  current  is  swift.  Both  banks  are  high,  covered  with 
grass  and  sagebrush,  and  are  not  subject  to  overflow.  The  bed  of  the 
stream  below  the  Stillwater  and  at  the  gaging  station  is  covered  with 
bowlders,  some  of  which  are  2  or  3  feet  in  diameter.  There  is  but  one 
channel,  broken  by  the  middle  pier  of  the  bridge.  Bench  mark  No.  1 
is  the  first  bolt  on  the  bridge  east  of  the  gage.  Its  elevation  is  ll.l*.'i 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  spike  in  one 
of  the  logs  of  the  abutment  at  the  southwest  corner  of  the  brid^o. 
Its  elevation  is  8.57  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  3  is  the  corner  of  a  large  rock  30  feet  west  of  the  bridge  and  north 
of  the  road.  Its  elevation  is  13.14  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  4  is  the  top  of  a  pyramid-shaped  rock  on  the  ea^st  side 
of  the  river  below  the  bridge,  41  feet  distant  from  the  northeast  boll 
on  the  bridge  tie.  The  rock  projects  8  inches  above  the  ground.  The 
elevation  of  the  bench  mark  is  7.02  feet  above  the  zero  of  the  gagre. 
The  bridge  has  a  span  between  abutments  of  55  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

DMiarge  measurements  of  South  Fork  of  White  River  near  Buford^  Colo.,  in  190-}. 


Date. 


July  25 

September  18 . 
August  27 


Hydrographer. 


R.  S.  Stockton 

O.  McDerniith 

().  McDennith  and  R.  S.  f^tock- 
ton. 


Gage 
height. 


Fed. 
2.80 
2.63 
2.52 


Di-icharjre. 

2(>7 


^fea7l  diiibf  gage  height,  in  feet,  of  South  Fork  of  White  River  near  Buford,  ihh.,for  l^'-'- 


Day. 
1 

1  July.       Aug.    ' 

2.70 

2.  (>5  1 

'            .         2  00  1 

Sept. 

2.  f)0 
2. -18 

2.:h) 

2.45 

2.r)0 
2.5:) 
2.  (;5 

2.(.0 

2.:>o 
2.:o 

2. 55 
2. 60 
2. 75 
2.70 
2.G3 
2. 5,5 

Oct. 

2.63 
2.6.5 
2.73 

2.(:5 

2.  G.H 
2.68 
2. 0.5 
2.  (15 
2.(>5 
2.65 

2.  r.\ 

2.70 
2.70 
2.70 
2.  70  ^ 
2.  (15 

fiUb^crv 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
21  . 

20  . 
27. 
2.S. 
2*). 
30. 

:n 

Day. 

1  July. 

Aug.  : 

2.50 

2.50  ' 

2.50 

2.50 

2. 50 

2.50 

2.W 

2.  CO  , 

2.50 

2.50 

2-50 

2.50 

2.50 

2.50  , 

2.50 

_  _  j 

Sept. 
2.  GO 

2 

1 

2.  (A 

3 

2  GO 

1 

2.  GO 

1 

2,  ft) 

5 

2.(>0 

2.00 

(', 

2.«)()  1 

2.  (V> 

2.  (50  ' 

2  65 

8 

'      2.()0  1 

2.  GO 

1 

2.«I3 

9 

1 

2.  GO 

10 

11 

2.  GO  ' 

2..V» 

2.  (W 

2  r»5 

...        2.80 
2. 80 

2.W 
2.60 

12 

2. 75 
...1      2.70 
...       2.70 

2  70 

2.60 
2  63 

11 

15 

2.50 

2.63 

16 

2..V) 

IT  ah" 

*-nl. 

-- 
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Rating  table  for  South  Fork  of  White  River  near  Buford,  Colo,,  from  July  26  to  December 

SI,  190S, 


Gaire 
height. 


Ftet, 
2.45 
2.50     ! 


Dlacbarse. 

.Second-feet. 
186 


200    I 


Gaire 
height. 

Feel. 
2.55 
2.60 


Difrhttw.    I    j^«^^,;  ;  PiHcharge.    '    ^eSft.  \^^^^rge. 


Second'/M. 
215 
230 


J'Tret. 

Sccoml/rtt, 

2.65 

!          245 

2.70 

1          260 

Feet.     ,  Second-feet. 
2. 75  275 


2.80 


290 


Straight-line  curve  define<i  by  three  points. 

EtiimaUd  monthly  discharge  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  190S, 
[Drainage  area,  1(8  Hquare  milen.] 


DiachaiKc  In  aecond-feet. 


Run-off. 


Month. 

1 

Total  in     ' 

acre-feet.    |  Second-feet 
Mean.                          i  per  square 
mile. 

Depth  in 
incheg. 

July  26-31 

290              260 
260              200 

273          3,249            1.85 

0.34 

Auinist 

215         13,220  ;          1.45           1-67 

September 

October^ 

275              186 

269  ;            215 

1 

226'      13,448            1.53 
240.      14,757            1.62 

1.71 
1.87 

The  period | ' 

!      44.674  ' ! 

II                   1 

a  October  18  to  22  estimated. 
NORTH   FORK  OF  WHITE   RIVER  NEAR  BUFORD,    CX)LO. 

This  station  was  established  July  28,  1903,  by  Robert  S.  Stockton. 
It  is  located  at  the  county  bridge  at  Rawson's  ranch,  below  the  mouth 
of  Marvine  Creek,  7  miles  from  Buford,  the  nearest  post-office,  and  32 
miles  from  Meeker,  Colo.  The  gage  is  a  2  bj'  4  inch  vertical  pine 
timber,  spiked  to  the  lower  side  of  the  first  pier  from  the  south  end 
of  the  bridge.  It  reads  from  1  to  9  feet.  It  is  road  twice  ea(*h  day  by 
H.  N.  Rawson.  Discharge  measurements  are  made  from  the  three- 
span  highway  bridge  to  which  the  gage  is  attached.  The  bridge  ha.^  a 
total  span  of  85  feet.  The  initial  point  for  soundings  is  the  edge  of  the 
abutment  at  the  south  end  of  the  bridge.  The  channel  is  straight  for 
200  feet  above  and  300  feet  below  the  station,  and  the  current  is  swift. 
Both  banks  are  high  and  are  not  liable  to  overflow.  The  right  bank 
is  covered  with  trees  and  brush.  The  bed  of  the  stream  is  rocky  and 
free  from  vegetation.*  There  is  but  one  channel  at  all  stages,  broken 
by  the  two  narrow  bridge  piers.  Bench  mark  No.  1  is  the  top  of  a  bolt 
on  the  bridge  nearest  the  gage.  Its  elevation  is  1 1 .  51  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  2  is  a  spike  in  the  trunk  of  a  large  Cot- 
tonwood tree  at  the  southeast  corner  of  the  bridge.     Its  elevation  is 
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7.46  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  spike  in 
one  of  the  abutment  logs  at  the  end  of  the  upper  sill  at  the  south we>-t 
corner  of  the  bridge.  Its  elevation  is  7.88  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Digcharge  measurements  of  North  Fork  of  White  River  near  Bufordj  Colo.,  in  190S, 


Date. 

Gage  height. 

Diacharpre. 

July  28 

R.  S.  Stockton 

2.10 
2.00 
1.95 

Seetmd/eeL 
348 

September  19 

0.  McDermith 

291 

Augost  23 

O.M.McDermith and  Stockton. 

233 

Mean  daily  gage  height^  infeetj  of  North  Fork  of  White  River  near  Buford,  Colo,  y  for  190S. 


Day. 

July. 

Auk. 

Sept. 

Oct 

Nov. 

Day. 

July. 

Aug. 

Sept. 

Oct, 

NOV. 

1 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

1.90 
1.90 
1.90 
1.90 
1.93 
2.15 
2.00 
1.98 
1.95 
1.90 
2.00 
1.95 
2.08 
2.08 
2.00 
1.98 

2.03 
2.06 
2.08 
1.96 
2.00 
1.98 
1.98 
1.98 
1.96 
2.00 
2.03 
2.00 
1.98 
1.98 
1.98 
1.93 

1.90 
1.88 
1.88 
1.90 

17 

2.00 
2.00 
1.95 
1.96 
1.90 
1.98 
1.98 
2.00 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.90 

1.98 
1.98 
1.95 
1.98 
1.98 
2.00 
2.00 
1.96 
1.98 
1.95 
1.98 
1.96 
2.00 
2.03 

1.98 

2 

18 

1.08   

8 

19 

1  93  1     .... 

4 

20 

1.93     

6 

21 

1.98    

6 w 

22 

1.93  1 

7 

23 

1  98 

8 

24 

1  93 

9 

25 

1  93     

10 

26           .  . 

1  98 

11 

27 

1  98 

12 

28 

1  93 

13 

29 

2.10 
2.10 
2.00 

1.98 
1.90 
1  90 

14 

30 

15 

81 

16 

Rating  table  for  North  Fork  of  White  River  near  Buford,  Colo.,  from  July  £9  to  December 

SI,  190S. 


Gas^e 
height. 

Discharge. 

Secon4-/€et. 
168 
205 

Gage 
height. 

I 

Discharge. 

Gage 
height. 

Diflchaige. 

h.gS't.   1  Dtoch*^- 

Feet. 
1.&5 
1.90 

1 

1      Feet. 

1.95 

2.00 

Second-Jeet. 
242 
280 

Feet. 
2.05 
2.10 

Second-feet. 
317 
355 

2.15 
2.20 

Sectmd'ffet 
392 
430 

Straight-line  curve  defined  by  three  points. 
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E^imaUd  monthly  discharge  of  North  Fork  of  While  River  near  Buford^  Colo. ,  for  190S, 
[Drainage  area,  181  square  milee.J 


Discharge  In  eeoond-feet. 

ToUl  in 
acre-feet. 

1,964 
16, 171 
15,650 
15,495 

Run-off. 

Month. 

Maximum. 

Minimum. 

280 

205 

205 

.     205 

Mean. 

Second-feet 

per  nquare 

mile. 

Depth  in 
inches. 

July  29-31 

355 
280 
392 
340 

330 
263 
263 
252 

1.82 
1.45 
1.45 
1.39 

0.20 

August 

1.67 

September 

1.62 

(Vtober 

1.60 

The  period 

49,280 

1 

MARYINE   GREEK  NEAR  BUFORD,  CX)LO. 

This  station  is  located  at  a  point  where  the  stream  is  crossed  by  a 
large  aspen  log.  The  nearest  post-office  is  Buford,  Colo.,  about  10 
miles  distant  Meeker,  Colo.,  is  about  35  miles  distant.  The  eleva- 
tion of  this  point,  as  determined  by  an  aneroid  barometer,  is  7,550  feet 
above  sea  level.  The  gage  is  a  vertical  2  by  4  inch  pine  timber  5  feet 
long,  fastened  to  the  lower  side  of  je  foot  log,  which  is  used  as  a 
bridge.  Discharge  measurements  are  made  from  the  log  which  spans 
the  stream  at  the  gage.  The  channel  is  30  feet  wide  at  this  point. 
The  initial  point  for  soundings  is  at  the  gage  rod.  The  channel  is 
straight  for  100  feet  above  and  below  the  station,  and  the  current  is 
swift.  The  right  bank  is  sloping  and  will  overflow  for  10  or  15  feet 
at  high  water.  The  left  bank  is  steep  and  will  not  overflow.  Both 
banks  are  covered  with  thick  brush.  The  bed  of  the  stream  at  the 
station  is  covered  with  bowlders  and  is  free  from  vegetation.  The 
channel  is  divided  into  two  parts  by  a  large  sunken  log,  which  supports 
the  middle  of  the  foot  bridge.  Bench  mark  No.  1  is  the  top  of  a  rock 
22  feet  west  of  the  gage  rod.  Its  elevation  is  4.62  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  2  is  the  top  of  a  triangular-shaped  rock 
between  two  spruce  trees  on  the  west  bank.  Its  elevation  is  6.01  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  3  is  the  top  of  a  large 
rock  30  feet  northwest  of  the  gage.  Its  elevation  is  4.61  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measurements  of  Marvine  Creek  near  Buford,  OolCy  in  190S. 


Date. 

Hydrographer. 

heiSTt.      1  Discharge. 

July  27 

R.  S.  Stockton 

Ftet. 
2.05 
1.94 
1.91 

137 

August  26 

0.  McDermith  and  Stockton. . . 
0.  McDermith 

111 

September  19 

100 

Mecm  daily  gage  heighlf  infeety  of  Marvine  Creek  near  Buford,  Colo.,  for  190S. 


Day.                  July. 

Aug. 

2.05 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

Sept. 

Oct.  i 

Day 

IJuly. 

.\ug.  Sept.   Oct. 

1 ' 

1.98 
1.90 
1.90 
1.90 
1.90 
1.95 
1.95 
1.95 
1.93 
1.90 
1.98 
1,«8 
2.00 
2.00 
1.95 
1.95 

1.93' 
1.98 
1.98 
1.95  , 
1.93  1 
1.93 
1.90 
1.90 
1.90  1 
1.90  1 
1.90, 
1.93 
1.90  1 




17 1 

2.00  j  1.98   

2 1 

18 1 

2.00     1.93    

3 

19 1 

2.00  ]  1.98   

4 

'                                         1 
20 

2.00     1.98    

5 ....' 

21 ' 

2.00  1  I.9S    

, 

22 1 

1.95     1.90   

7 1  .     .. 

'3 1 

1.95     1.90    

8 1 

24 1 

2.00     1.90   

" 1 

9 ^ 

1 
25 < 

2.00  1  1.90   

10 1 

26 ' 

1.98     1.90    

11 

27 1 

1.95  ;  1.90    

12 

28 

29 

30 

31 

1  2.10 

2.05 

2.10 

1  2.10 

1.96  '  1.90   

13 

1.96     1.98   

14 1 

1.96     1.93    

15 1 

1.95   

16 ::::.i.:...: 

1 

1 

Rating  table  for  Mannne  Creek  near  Buford,  Colo.,  from  July  :^8  to  December  SI,  190-$. 


Gage 
height. 


Discharge. 


Feet.      I  Secondr/eet. 


1.90 


I 


98 


h?iX.      I>i««^*^'«f«- 


I     Gage 
height. 


Feci. 
1.95 


Second-feet,  I 
112 


2.00 


Discharge.   I    ^^^ 


Secfjnd'/eet. 
125 


'      Fert. 

2.05 

,     2.10 


Dischaige. 


Second-Jefi. 
139 
152 


Straight-line  curve  define<l  by  three  points. 

Estimated  monthly  discharge  of  Marvine  Creek  near  Buford,  Colo,,  for  190S. 
[Drainage  area,  50  square  mlle«.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run -off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  siQuare 

mile. 

Depth  in 
inches. 

July  28-31 

152 
139 
125 
120 

139 

112 

98 

149 
122 

1,182 
7,501 
6,307 
2,707 

2.98 
2.44 
2.12 
2.10 

0.44 

August 

2  81 

September 

2  37 

October  1-13 

98             105 

1.01 

The  period  . . . 

1 

17,697 

1 
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MISCELLANEOUS     MEAflUREMENTS     IN     THE     GREEN      RIVER      1>RAINA(3E 

BASIN,  COIX)RADO. 

The  following  miscellaneous  measureraents  were  made  by  Ora 
McDermith,  L.  C.  Hill,  11.  G.  Berry,  and  R.  S.  Stockton  in  the  (ireon 
River  b&sin  in  1903: 

Mi»cellaneoMtt  measurements  in  the  (rreen  River  basin  in  li)OS. 


Date. 


St»pt,  10 Elk  River 


Stream. 


Locality. 


9. 

11. 

9. 


Elkhead  Crwk 

Fiflh  Creek 

Fortification  Creek . 


June  24 Roaring  Fork  of  Yani[)a 

,      River. 


Trull,  Colo 

Craijc,  Colo 

Steamboat  Springs,  Colo. 
Craig,  Colo 

Iy)wer  Stillwater,  Colo  . . 


Svpt.  10 1  Trout  Creek 

July  27 UteCreek 

^Vpt.    2 White  River 

3 do 

1.3 1  Williams  Fork  River.... 

9 Yampa  River 

11 do 


Pool,  Colo 

Near  Buford,  Colo 

Wilburs  Bridge,  Colo.... 
White  River  City,  C<ilo. . 

Hamilton,  Colo 

Craig,  Colo 

Steamboat  Springs,  Colo . 


,  DiHfhuiyo. 

Strond'JfH. 

166 
2.6 

7 
.7 
181 

13 
22 

:«7 

364 
100 
:W8 
129 


riNTA  RIVER  AT  OURAY  SCHOOL,  UTAH. 

This  station  was  established  November  8,  1899,  by  C.  C.  Babb, 
assisted  by  C.  T.  Prail.  It  is  located  at  the  highway  bridge  5  miles 
V)elo.w  the  station  at  Fort  Duchesne.  The  gage  is  a  vertical  H  by  5 
inch  board,  9  feet  long,  nailed  to  the  east  side  of  the  north  crib  of  the 
bridge.  It  is  read  twice  each  day  by  O.  M.  Waddell,  the  superintend- 
ent of  the  Indian  school.  Discharge  measurements  are  made  at  high 
stages  from  the  bridge  and  at  ordinary  stiiges  by  wading  about  300  feet 
below.  The  initial  point  for  soundings  for  the  section  at  the  bridge  is 
the  zero  mark  on  the  bridge  railing.  The  initial  point  for  the  wading 
section  is  the  first  tag  from  the  post  on  the  right  bank  to  which  the  wire 
is  fastened.  The  channel  is  curved  above  the  bridge  and  is  straight 
for  ()iX)  feet  below.  The  right  bank  is  high,  is  compo.sed  of  gravel,  and 
is  not  subject  to  overflow.  The  left  bank  is  low  and  will  overflow  at 
high  stages.  The  bed  of  the  stream  is  rocky  and  is  filled  in  with  sedi- 
ment during  a  part  of  the  year.  The  central  pier  of  the  bridge  divides 
the  bridge  section  into  two  parts.  Bench  mark  No.  1  is  the  center  one 
of  the  line  of  nails  driven  in  a  cottonwood  tree  at  the  northwest  corner 
of  the  bridge.     Its  elevation  is  7.48  feet  above  the  zero  of  the  gage. 
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Bench  mark  No.  2  is  a  nail  in  the  flagstaff  in  the  school  grounds.  Its 
elevation  is  22.64  feet  above  the  zero  of  the  gage  and  4,760  feet  above 
sea  level. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  H.  S.  Reed,  district  hydrographer. 

Discharge  measurements  of  Uinta  River  cU  Ouray  School,  Utah,  in  1903. 


Date. 


March  29 

April  4 

April  17 

April  23 

May  1 

May  7 

May  14 

May  21 

May  28 

June  4 

June  19 

June  26 

July3 

July9 

July  16 

July  23 

July  30 

August  6 

August  14 

August  20 

August  27 

September  3  . . 
September  11  , 
September  18 
September  26  , 

©ctober  2 

October  7 

October  20 . . . 
October  29... 
November  13., 
November  20.. 
November  27 . 
December  4 . . 


Hydrographer. 


H.S.  Reed. 

do  .... 

do.... 

do.... 

do.... 

do  .... 

do  .... 

do.... 

do  .... 

do  .... 

do.... 

do.... 

do.... 

do.... 

do  .... 

do  ..:. 

do..-. 

do.... 

do-... 

do.., 

do.... 

do.... 

do.... 

do.... 

do  .... 

do.... 

do  .... 

do.... 

do,... 

do.... 

do.... 

do.... 

do.... 


Case 
leignL 


heig] 


1.06 

.63 

.41 

.46 

.40 

.80 

2.80 

1.90 

1.63 

3.90 

3.00 

2.18 

1.70 

1.57 

1.65 

1.40 

.88 

.47 

.23 

.18 

.30 

.30 

.50 

.66 

.43 

1.13 

.70 

.62 

.60 

.80 

.84 

.55 

.40 


Dlschauge. 


Seoond-feeL 

22^ 

'       117 

85 

97 

IM 

1,016 

467 

347 

2,10:^ 

1.26$^ 

616 

393 

3^ 


184 

90 

62 

58 

74 

68 

111 

137 

94 

235 

140 

131 

112 

165 

165 

86 

71 
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Mean  detilp  gage  keighty  in  feet,  of  IHnta  River  at  Ouray  School^  Utah,  for  1903. 


D*y. 

Mar. 

Apr. 
0.98 

1 

2 

1.18 
.72 
.61 
.66 

3 

A 

5 

1 

6 1 

.53  ■ 

7 ! 

.50 
.55 
.54 

.58 

8 : 

9 

10 ' 

11 

1 
.59 

li 

.48 
.43 
.37 
.43 

r.i ^ 

u 

15 

Ii5 

.45 

17 

.43  1 

18 

.J 

.42 
.40 
.86 

19 

20 

21 

22 

.41 

23 1 

.48 

24 1 

5'^ 

25 ' 

.57 
.60 

26 ; 

27 1 

2s : 

29 

1.08 

iU 

30 

1    •  — 
1.28  '     .50 

81 

,^•^1 

0.43 
.40 
.50 
.54 
.60 
.72 
.88 
1.01 
1.06 
1.22 
1.36 
1.53 
1.87 
2.56 
2.98 
3.13 
2.96 
2.4r. 
2.20 
2.01 
1.93 
1.90 
1.75 
1.67 
1.58 
1.50 
1.50 
1.58 
1.57 
1.90 
2.43 


I  Jane. 

3.08 
;  3.65 
I  3.95 
I  3.85 
3.68 
1  3.72 
i  3.85 
4.13 
4.15 
3.80 
3.58 
3.  .7) 
3.53 
3.78 
3.4o 
3.18 
3.06 
3.03 
2.83 
2.73 
2.60 
2. 56 
•2.46 
2.34 
2.25 
2.08 
2.06 
2.03 
2.00 
1.94 


July. 

Aug. 

Sept. 

Oct. 

1.82 

0.66 

0.18 

0.65 

1.73 

.66 

.21 

1.07 

1.70 

.65 

.28 

1.48 

1.62 

.53 

.26 

.92 

1.56 

.60 

.29 

.78 

1.42 

.45 

.36 

.75 

1.60 

.38 

1.00 

.69 

1.85 

.80 

.65 

^    .66 

1.60 

.27 

.50 

.68 

1.41 

.26 

.56 

.75 

1.30 

.28 

.62 

.72 

1.2) 

.25 

.78 

.70 

1.19 

.23 

.76 

.71 

1.21 

.22 

.75 

.68 

Nov.    Dec. 


0.56 

0.61 

.57 

.53 

.60 

.62 

.60 

.52 

.61 

.60 

1.20  ' 

1.17 

2.15 

2.36  I 

1.45  I 

1.25 

1.18 

1.43 

1.48 

1.27 

1.-28 

1.25 

(n) 

(°)    \ 
l.OO  I 

.88  ' 

.76 


.22 
.22 
.22 
.20 
.18 
.18 
.18 
.18 
.24 
.35 
.48 
.30 
.30 
.32 
.33 
.28 
.25 


.86 
.72 
.69 
.65 
.57 
.52 
.50 
.48 
.47 
.46 
.44 
.44 
.45 
.62 
.55 


.67 
.70 
.67 
.66 
.64 
.64 
.63 
.64 
.64 
.60 
.62 


.68 
.67 


.60 
.61 
.66 
.48 
.42 
.45 
.75 
.72 
.74 
.70 
.37 
.34 
.60 


.85 
.82 
.77 
.53 
.62 
.53 
.52 
.66 
.60 


.30 
.32 
.64 
.62 
.76 
.84 


a  No  record. 


Raling  table  for  Uinta  River  at  Ouray  School,  Utah,  for  190S. 


Gage 
height. 

Discharge. 

Gage 
height. 

Fset, 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet 

Second-feet. 

J!^€t. 

Feet 

Stcond-feci. 

0.2 

58 

.       1.2 

248 

2.2 

620 

i      3.2 

1,450 

.3 

72 

1.3 

273 

2.3 

680 

3.3 

1,570 

.4 

88 

1.4 

300 

1      2.4 

740 

3.4 

1,700 

1        .5 

105 

1.5 

328 

'      2.5 

810 

,      3.5 

1,840 

!    .« 

123 

1.6 

1 

358 

2.6 

885 

3.6 

1,980 

.7 

141 

!      1.7 

390 

2.7 

965 

1      3.7 

2,120 

.8 

160 

1.8 

425 

2.8 

l,a55 

3.8 

2,260 

.9 

180 

1.9 

467 

2.9 

1,145 

3.9 

2,400 

1.0 

202 

'      2.0 

515 

!      3.0 

1,240 

4.0 

2,540 

'      1.1 

1 

224 

2.1 

565 

1      3.1 

1,340 

4.2 

2,820 

Table  well  defined. 
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EsUmaied  monthly  discharge  of  TMrUa  River  at  Ouray  School^  Utah,  for  190S. 
[Drainage  firea,  967  square  miles.] 


Month. 


April , 

May 

June 

Julyo 

August 

September 

October 

November , 

December  1-12  &  . 


Discharge  in  second-feet. 


Maximum. 


248 
1,395 
2,750 
710 
132 
202 
328 
180 


Minimum. 


80 

88 

490 

150 

58 

58 

114 

80 


Mean. 


115 
447 
1,498 
313 
78 
114. 
144 
124 
117 


Total  in 
acre-feet. 


Run- off. 


6,843 

27,485 

89, 137 

19,246 

4,796 

6,783 

8,854 

7,379 

2,785 


Secondfeet    ueoth  in 


0.12  ■ 

1.55  ! 
.32  I 
.08  I 
.12  , 
.15 
.13' 
.12' 


0.13 
.53 

1.73 
.37 
.09 
.13 
.17 
.15 
.05 


a  July  27  and  28  interpolated. 


b December  6  interpolated. 


DUCHESNE  RIVER  NEAR  MYTON,  UTAH. 

This  station  was  established  October  26,  1899,' by  C.  C.  Babb, 
assisted  by  C.  T.  Prall.  It  is  located  at  the  highway  bridge,  on  the 
road  from  Fort  Duchesne  to  Price,  Utah,  14  miles  from  Fort  Duchesne. 
It  is  3  miles  below  the  mouth  of  Lake  Creek.  The  gage  is  a  vertical 
2  by  5  inch  timber,  12  feet  long,  nailed  to  the  south  side  of  the  west 
abutment.  It  is  read  twice  each  day  by  H.  Calvert,  the  storekeeper 
at  My  ton,  Utah.  Discharge  measurements  are  made  at  all  stages  from 
the  two-span  highway  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  extreme  east  end  of  the  bridge 
stringer.  The  channel  is  straight  for  100  feet  above  and  for  500  feet 
below  the  bridge.  The  current  is  sluggish  at  ordinary  stag**^.  The 
right  bank  is  high,  without  trees,  and  will  not  overflow.  The  left  bank 
is  lower  than  the  right,  is  covered  with  underbrush  arid  tmes,  and  will 
overflow  at  extreme  flood  stages.  The  bed  of  the  stream  is  sandy  and 
somewhat  shifting.  The  channel  is  divided  into  two  parts  by  the 
center  pier  of  the  bridge.  The  bench  mark  is  a  nail  in  the  northwest 
corner  of  the  store.  Its  elevation  is  15.72  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  H.  S.  Reed,  district  hydrographer. 
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DiBcharge  meouuremenU  of  Duchetne  River  near  Myton,  Utah^  in  1903. 


Date. 


Hydrographer. 


April  9 H.  S.  Reed 

April  18 do 


April  24 . 
May  2... 
May  8.., 
May  16.. 
May  22.. 
May  29., 
Jane  5... 
June  13. . 


...do. 

...do. 

...do 

...do 

...do 

...do 

...do. 

...do 

June  20 , do  . 

...do. 

...do 

...do 

...do. 

...do. 

...do. 


June  27 

July  2 

July  10 

July  17 

July  24 

July  31 

August  7 ' do 

August  15 do 

August  22 do 


August  28 

September  5  . , 
September  20 . 


.do. 
.do. 
.do. 


October  3 do 


October  9.. 
October  21. 


.do 
.do 


October  21 i do 

Octobers© .*. ' do 

November  28 do 


Qage  height. 

DifKbaige. 

HM, 

Second-feet. 

5.37 

328 

5.36 

351 

5.64 

530 

6.03 

906 

6.43 

l,i64 

7.30 

2,030 

6.75 

1,368 

6.48 

1,183 

8.35 

4,138 

8.40 

4,202 

7.98 

3,431 

7.00 

1,911 

6.52 

1,440 

6.08 

943 

6.20 

1,029 

5.95 

833 

5.60 

563 

5.38 

400 

5.30 

343 

5.18 

,288 

5.18 

291 

5.10 

284 

6.19 

283 

5.52 

520 

5.30 

398 

5.25 

348 

5.25 

348 

5.21 

304 

5.38 

412 

Mean  daily  gage  height,  in  feet,  of  Duchesne  River  near  MyUm,  Vldh,  for  190S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

5.61 
5.67 
6.66 
6.41 
5.37 
5.35 
6.31 
5.31 
6.35 
5.45 

Nov. 

5.20 
5.20 
5.20 
5.23 
5.19 
6.18 
5.19 
5.20 
6.20 
5.19 

Dec. 

1 

5.86 
6.04 
6.14 
6.11 
6.15 
6.23 
6.30 
6.40 
6.40 
6.48 

7.15 
7.48 

8.38 
8.34 
8.36 
8.51 
8.70 
8.60 

6.62 
6.50 
6.42 
6.36 
6.31 
6.25 
6.23 
6.21 
6.16 
6.09 

5.56 
5.52 
5.50 
5.48 
5.46 
5.41 
5.33 
5.30 
5.29 
5.28 

5.12 
6.10 
5.10 
6.10 
6.10 
5.51 
6.45 
5.31 
5.28 
5.25 

6.47 

2 

5.45 

3 

6.39 

4 

6.81 

5 

5.40 
5.36 
5.90 
5.35 
5.86 
5.40 

'5.27 

6 

7........................... 

8 

9... 

10 
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Mean  daily  gage  height,  in  feet^  of  Duchesne  River  near  Myton,  Utah,  for  190S — Continucxl. 


Day. 


Apr. 


11 

5.41 

12 

5.41 

13 

5.35 

14 

5.30 

16 

5.30 

16 

6.31 

17 

6.31 

18 

5.33 

19 

5.32 

20 

5.31 

21 

5.34 

22 

5.86 

23 

5.45 

24 

5.60 

25 

5.87 

26 

5.99 

27 

6.04 

28 

6.15 

29 

6.05 

30 

5  95 

31 

May. 


6.51 
6.55 
6.71 
6.97 
7.21 
7.36 
7.47 
7.17 
6.96 
6.85 
6.78 
6.73 
6.64 
6.55 
6.50 
6.49 
6.48 
6.50 
6.49 
6.60 
6.71 


June. 

8.42 
8.42 
8.35 
8.45 
8.26 
8.05 
8.07 
8.05 
7.97 
7.87 
7.80 
7.70 
7.51 
7.32 
7.12 
7.02 
6.97 
6.92 
6.80 
6.72 


T 


uly. 

Aug. 

Sept. 

6.01 

5.28 

5.20 

5.96 

5.28 

5.20 

5.91 

5.28 

5.21 

5.90 

6.29 

5.25 

5.85 

6.80 

5.29 

5.85 

6.28 

5.29 

6.34 

6.25 

5.25 

6.05 

6.21 

6.23 

5.91 

5.20 

5.21 

6.81 

5.19 

5.20 

5.80 

6.19 

5.18 

5.81 

6.19 

5.17 

6.01 

6.46 

5.15 

6.95 

6.80 

5.11 

5.97 

5.24 

•    5.10 

5.96 

6.19 

6.10 

6.10 

6,18 

6.10 

5.86 

5.17 

6.11 

5.76 

5.16 

6.21 

6.69 

5.16 

6.46 

6.61 

5.18 

Oct 

Xov.         iHv. 

5.31 

5.  IK    

5.:» 

5.16    

5.31 

5.21     

5.32 

6.31    

5.31 

5.30    

6.29 

5.27    

5.28 

5.20    

6.28 

5.20    

6.26 

5.24    

6.27 

5.M    

^5.26 

5.42    

6.26 

5.40    

6.26 

5.40    

5.26 

5.85    

6.26 

5.38 

6.24 

5.31     

5.22 

5.ao   

5.21 

5.30    

6.20 

5.28    

5.20 

S.30    

5.20 

Rating  tablefor  Duchesne  River  near  Myton,  Utah,  from  April  to  1  to  June  ^,  19(kf. 


Gage 
height. 

Discharge. 

1     Gage 
1   height. 

1 
Diechaige.  ! 

Gage 
height. 

Discharge. 

[  heSSt. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Sectmdrfeet. 

Fret. 

Second-feet. 

Feet. 

Seeond'/rrt. 

5.3 

320 

5.7 

560    1 

6.2 

940 

7.0 

1,760     1 

5.4 

380 

5.8 

630    1 

6.4 

1,120 

7.2 

2,000     1 

5.5 

440 

5.9 

700 

6.6 

1,320 

7.4 

2,240     ' 

5.6 

500 

1      6.0 

1 

780    1 

1 

6.8 

1,520 

1 

Rating  tablefor  Duchesne  River  near  Myton,  Utah,  from  June  5  to  December  SI,  190S. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Gaee 
height. 

Feet. 

Diiicharg^. 

Fret. 

Second-feet. 

'      Feet. 

Second-feet. 

F^et. 

Second-feet. 

Serond'feft^ 

5.1 

275 

5.7 

640 

6.6 

1,460 

7.8 

3,155 

5.2 

319 

;    5.8 

710 

6.8 

1,705 

8.0 

3,490 

5.3 

371 

'      5.9 

790 

7.0 

1,970 

8.2 

3,850 

5.4 

431 

6.0 

870 

7.2 

2,250 

8.4 

4,210 

5.5 

500 

1      6.2 

1,040 

7.4 

2,530 

8.6 

4,570 

5.6 

570 

1      6.4 

1 

1,240 

7.6 

2,835 
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EtHmaUd  monthly  discharge  of  Ducheane  River  near  MyUm,  IMah,  for  2903, 
[Drainage  area,  2,746  square  miles.] 


Month. 


April  ^-30 

May 

June  (^8  day8)«. 

July 

Augrnst 

September 

October 

November 

December  1-5... 


Discharge  in  second-feet. 


Maximum. 


2,300 


1,460 
535 
500 
605 
431 


Minimum. 


665 


570 
296 
275 
319 

296 


Mean. 


456 
1,332 
3,248 
912 
375 
329 
383 
353 
415 


ToUl  in 
acre-feet. 


23,516 
81,902 
180,385 
56,077 
23,058 
19,577 
23,550 
21,005 
4,116 


Run-off. 


Second-feet 
mS 


per  square 
nfle. 


0.17 
.49 

1.18 
.33 
.14 
.12 
.14 
.13 
.15 


Depth  in 
inches. 


0.16 
.56 

1.23 
.38 
.16 
.13 
.16 
.15 
.03 


o  June  8  and  4  missing. 


LAKE  GBEEK  NEAR  MTTON,  UTAH. 


This  station  was  established  July  3,  1900,  by  C.  T.  Prall.  It  is 
located  at  the  wagon  bridge  one-half  mile  above  the  mouth  of  the 
creek.  It  is  3  miles  from  the  gaging  station  on  Duchesne  River  at 
Price  Road  bridge  near  Myton  and  is  17  miles  southwest  of  Fort 
Duchesne.  The  gage  is  a  1  by  4  inch  vertical  board,  9  feet  long, 
nailed  to  the  down-stream  side  of  the  west  abutment.  During  1903 
all  discharge  measurements  were  made  from  the  bridge.  There  is  a 
section  400  feet  below  the  bridge  at  which  measurements  may  be  made 
by  wading.  The  initial  point  for  soundings  is  a  point  marked  on  the 
bridge  floor  at  the  edge  of  the  east  abutment  on  the  right  bank.  The 
channel  is  straight  for  75  feet  above  and  for  200  feet  below  the  station. 
The  current  is  never  swift  except  during  flood  stages.  Both  banks 
are  high  and  are  not  subject  to  overflow.  The  bed  of  the  stream  is 
composed  of  cobblestones  and  there  is  but  one  channel  at  all  stages. 
Bench  mark  No.  1  is  a  nail  in  the  bridge  abutment  opposite  the  4.6-foot 
mark  on  the  gage  rod.  Bench  mark  No.  2  is  a  nail  in  the  bridge 
upright  directly  over  the  gage  rod.  Its  elevation  is  10.59  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  H.  S.  Reed,  district  hydrographer. 
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Ditcharge  meaturemenU  of  Lake  Creek  near  Myton,  Utah,  in  190S, 


Date. 


Hydro^nipher. 


h^?b\     1«^«*-^ 


Aprils H.  S.  Reed, 

April  9 do 

April  18 ' do 

April  24 ! do 

...do 

...do 

...do 

...do 

...do 

...do..... 

...do 

...do 

...do..... 
...do..... 

...do 

...do 

...do 

...do..... 
...do..,.. 

...do 

...do 

...do 

...do 

...do  .... 
...do.... 

...do 

...do 

...do.... 
...do 


May2 

May  8 

May  16 

May  22 

May  29 

June  6 

June  13 

June  20 

June  27 

July2 

July  10 

July  17 

July  24 

July  31 

August  7 

August  15 

August  22 

August  28 

September  6  . . 
September  21 

October  9 

October  21 . . . 

Do 

October  30. . . 
November  28., 


brt. 

Seamd-fat. 

1.93 

92 

1.98 

111 

1.90 

82 

2.03 

133 

2.11 

145 

2.42 

265 

3.60 

870 

2.72 

372 

2.55 

322 

4.70 

1,611 

6.00 

1,780 

4.55 

1,505 

3.50 

794 

3.05 

579 

2.70 

41S 

2.75 

415 

2.60 

350 

2.35 

241 

2.15 

168 

2.12 

152 

2.05 

135 

2.05 

137 

2.00 

110 

2.03 

123 

2.15 

149 

2.08 

129 

2.08 

137 

2.05 

122 

2.18 

152 
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Metm  daily  gage  height,  in  feet,  of  Ltike  Creek  near  Myton,  Utah,  for  J90S, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 


Sept. 

Oct. 

Nov. 

1                                          ..  . 

2                        .            

2.11 

8.05 

3 

1.83 

1 

4                                                .   .. 

5                                              

4.70 

2.00 



ti.        .       .            

2.15 

*        1 

h 

2.42 

9 

1.98 

2.15    

10    .                                         ... 

2.70 

1 

11 

1 

1 

12 

. 

' 

13 

5.00 

" 

14 

1 

1 

In 

2.12 

16 

3.60 

1 

17 

2.75 

1 

l^ 

1.90 

1 

19..  .. 



1                t 

20 

4.55 

1 1 



2.08 

2.08 

*»■> 

2.72 

2.06 

23 ' 

I"   " 

24 

2.08 

2.60 

i=) 



« 1 

k 

1               ■               1 

«....                    .       1 

3.50 

j 

2S 

2.05 

1 

2.18 

M ' 

2.55 

30 ' 

2.05 

31 1 

1 

2.35 

j 1 



Estimated  monthly  discfuirge  of  Lake  Creek  «  near  Mytoriy  Utah,  for  190S. 
[Drainage  area,  475  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September, 
O('tol>er  ... 
November . 


Discbarge  in  second-feet. 


Maximum. 


Minimum. 


139 
966 
1,780 
687 
205 
136 
149 
152 


82 
139 
687 
241 
124 
110 
122 
137 


Mean. 


Total  in 
acre- feet. 


I 


I 


108 
459 
1,341 
411 
157 
123 

i:« 

139 


6,426 

28, 223 

79, 795 

25,  271 

9,654 

7, 319 

8,301 

8,271 


Run-off. 


Second-feet 

rsc 

mi: 


per  square 
Dlle. 


0.23 
.97 

2.82 
.87 
.33 
.26 
.28 
.29 


Depth  In 
inches. 


0.26 

1.12 

3.15 

1.00 

.38 

.29 

.32 

.32 


a  Gage  heights  were  taken  at  this  station  only  when  discharge  measurements  were  taken,  and  daily 
•iischarges  were  obtained  from  the  discharge  mciu'iurements  by  interpolation;  therefore  the  alx)VQ 
data  are  approximate  to  that  extent. 
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[XO.  100. 


STRAWBERRY  RIVER  IN   STRAWBERRY  VAIXEY,    UTAH. 

This  station  was  established  May  12,  1903,  by  C.  Tanner.  The  sta- 
tion is  located  just  below  the  junction  of  Big  and  Little  Strawberry 
rivers.  The  observer  is  paid  by  residents  of  Utah  County,  who 
wish  to  determine  the  discharge  of  the  river  in  view  of  its  proposed 
diversion  into  the  Spanish  Fork.  The  gage  is  a  vertical  hard-pine 
stick  driven  into  the  bed  of  the  river  100  feet  below  the  junction  of 
Big  and  Little  Strawberry  rivers  and  300  feet  above  the  gaging  section. 
Discharge  measurements  are  made  by  wading.  The  gage  is  read  once 
each  day  by  Frank  Thomas.  The  initial  point  for  soundings  is  a  wil- 
low stick,  driven  into  the  north  bank,  to  which  the  tagged  line  is  fas- 
tened when  measurements  are  made.  The  channel  is  straight  for  100 
feet  above  and  40  feet  below  the  station.  The  current  is  swift.  The 
right  bank- is  high  and  rocky  and  is  covered  with  a  growth  of  pine 
and  aspen.  The  left  bank  is  low  and  is  covered  with  a  dense  growth 
of  willows.  At  the  gaging  section  the  south  side  of  the  channel  is 
rough  and  covered  with  large  angular  bowlders.  The  north  side  of 
the  channel  is  smooth.  The  bed  is  permanent  and  free  from  vegeta- 
tion. No  bench  marks  have  been  established,  but  a  second  gage  rod 
has  been  established  at  the  measuring  section.  The  relation  between 
the  two  gages  has  been  determined  by  simultaneous  readings. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Discharge  meamrements  of  Strawberry  River  in  Strawberry  Valley,  UtaJiy  in  1903. 


Date. 


May  12. 
June  18. 
July  22. 


Hydrographer. 


h^eflht.      '^»«**^- 


G.  Taiiner  . . . 
T.  C.  Canister 
C.  Tanner 


October  24 do 
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Mean  daUy  gaffe  height,  in  feet,  of  Strawberry  River  in  Strawberry  Valley,  Utah,  for  190S, 


D^y. 

May. 

June. 

July. 

Aug. !'                  Day. 

May. 

June. 

July. 

Aug. 

1 

1.02 
1.02 
1.02 
1.00 
.97 
.97 
.97 
.95 
.95 
.95 
.90 
.90 
.90 
.90 
.87 
.87 

0.82  • 
.82 
.82 
.80 
.80 
.80 
.80 
.80 
.77 
.77 
.77 
.77 
.77 
.77 
.77 
.77 

17 

2.22 

1.57 

0.87 
.95 
.96 
.90 
.90 
.90 
1.05 
1.00 
.95 
.92 
.90 
.90 
.87 
.85 

0.77 

2 1     .. 

2.42 
2.52 
2.68 
2.42 
2.48 
2.45 
2.15 
2.07 
2.01 
1.91 
1.83 
1.78 
1.78 
1.65 
1.60 

18 

2.10     1.42 
2.00  1  1.40 

.77 

3 1 

19 

.77 

4 

20 

1.97 
2.00 
2.07 
1.83 
2.01 
1.96 
1.85 
1.87 
2.00 
1.97 

1.33 
1.30 
1.23 
1.20 
1.15 
1.15 
1.12 
1.07 
1.05 
1.05 
1.02 

.77 

5 

21 

.80 

6 

22 

.80 

7 

23 

.80 

8 

24 

.80 

9 

25 

.80 

10 

26 

11 

27 

12 

2.10 
2.22 
2.86 
^22 
2.96 

28 

13 

29 

14 

ao 

15 

31 

16 

Rating  taUefor  Strawberry  River  in  Strawberry  Valley ,  Utah^  for  190S. 


hei^t 

Discharge. 

hei^t. 

Dlaehaige. 

Gage 
height. 

DiRchaige. 

Gaee 
height. 

Discharge. 

Feel. 

Second-feet, 

FteL 

Second-feet. 

Feet. 

Second-feel. 

Feet. 

Second-feet. 

0.7 

15 

1.2 

90 

1.7 

165 

2.2 

245 

.8 

30 

1.3 

105 

1.8 

181 

2.3 

261 

.9 

45 

1.4 

120 

1.9 

197 

2.4 

277 

1.0 

60 

1.5 

136 

2.0 

213 

2.5 

293 

1.1 

75 

1.6 

150 

2.1 

229 

2.6 

309 

Edimated  monthly  discharge  of  Strawberry  River  in  Strav}berry  Valley,   Utah,  for  1903. 


Month. 


May  12-31  fl. 

June* 

July  e 

Ac^;Q8tl-25. 


Discbarge  in  second-feet. 


Maximum. 


271 

298 

63 

33 


Minimum. 


186 
63 
35 
25 


Mean. 


225 

166 
50 
28 


Total  In 
acre-feet. 


8,926 
9,878 
3,074 
1,388 


a  May  30  and  81  interpolated.  6  June  1  interpolated.  e  July  31  Interpolated. 

UINTA  RIVER  AT  FORT   DUCHESNE,  UTAH. 

This  station  was  established  September  14,  1899,  by  C.  C.  Babb, 

assisted  by  C.  T.  Prall.     It  is  located  at  the  highway  bridge  at  the 

military  post.     The  gage  is  a  vertical  rod  nailed  to  the  south  end  of 

th^  ^ast  crib  of  the  bridge.     It  is  read  twice  each  day  by  A.  J. 

iKR  100—04 8 
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[no.  100. 


McDonald,  quarteraiaster-sergeant  at  the  post.  Discharge  measure- 
ments are  made  at  high  water  from  the  bridge,  and  at  ordinary  stages 
b}'  wading  at  a  point  200  feet  below.  The  initial  point  for  soundings 
is  a  zero  marked  on  the  west  end  of  the  bridge  stringer  on  the  down- 
stream side.  A  tagged  wire  is  stretched  just  below  the  bridge.  The 
channel  is  curved  both  above  and  below  the  station  and  makes  a  half 
circle  at  the  gaging  section.  The  current  is  sluggish  near  the  left 
bank,  but  is  swift  near  the  right  bank.  Both  banks  are  low  and  sub- 
ject to  overflow.  The  right  bank  is  covered  with  a  heavy  undergrowth. 
The  bed  of  the  stream  is  rock}^  though  at  times  the  section  is  filled  in 
with  sediment  brought  down  by  Deep  Creek  during  floods.  The 
bench  mark  is  a  nail  in  the  southeast  crib  in  the  first  header  above  the 
bottom.     Its  elevation  is  2.93  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  H.  S.  Reed,  district  hydrographer. 

Discharge  yneamremenis  of  Unita  River  at  Fort  Dudiesney  Utah^  in  190S. 


Date. 


January  2  . 
January  12 

April  2 

April  8 

April  16... 
April  22  . . . 
April  29... 

May  6 

May  13.... 
May  17.... 
May  20.... 
May  27.... 

June  4 

June  9 

June  18  ... 


Hydrographer. 


Ga^e  height. I  Diach^rK^' 


FetU 


H.  S.  Reed 

do 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  :... 

do  .... 

do  .... 


June  25 i do 

...do 
...do 
...do 
...do 
...do 
...do 
...do 


July  1 

July9 

July  15 

July  22 

July  28 

August  4 

August  14 

August  20 i do 

August  26 ' do 

September  2 i do 


2.88  I 
2.65  I 
2.62  I 
2.63 
2.67  ! 
2.85  I 
3.47  I 
3.95  I 
3.45  I 
3.15  I 
4.30  j 
4.40 
4.10 
3.57 
3.  42 
3.23 
3.05 
3.10 
2.97 
2.72 
2.60 
2.53 
2.60 
2.48 


i  65 

j  fid 

I  176 

j  109 

9S 
I  l(t^ 

!  123 

I  18-J 

I  614 

I  1, 157 

558 
348 
2,476 
3,019 
1,455 

r>:r> 

40r> 

281 

3-iS 

240 

126 

84 

72 

82 

70 
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Discharge  meamiremeJiU  of  Unita  Rirer  at  Fort  Duchemey  IHah,  in  190S — Continued. 


D«te. 

H.  S.  Ri 
do 

Hydrographer. 

Gage  height. 

Discharge. 

September  10 

Bed : 

FeH, 
2.65 
2.75 
2.60 
2.93 
2.80 
2.73 
2.69 
2.69 
2.69 
2.66 
2.75 
2.69 
2.75 
2.65 

Second-fert. 
107 

September  17 

158 

September  28 

October  2 

do 

do 

do  . 

do  , 

do. 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

100 

231 

October  6 

162 

October  19 

125 

October  24 

125 

October  24 

88 

October  24 

92 

October  28                         .  . 

107 

November  12 

134 

November  19 

100 

November  25 

149 

December  7 

64 

1 

Mean  daily  gage  height^  in  feet,  of  Uinta  River  ai  Fort  Duchesne ^  Utahy  for  190S, 


Day. 


Mar. ,  Apr. 


May.  I  June. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
2).. 
-1 


-1.. 

27.. 
at.. 
29.. 
30.. 
81.. 


2.72 

2.90 
2.95 


2.96 
2.90  I 
2.75 
2.74  I 
2.71  I 
2.62  i 

2.67  I 

2.68  I 
2.71 
2.74 
2.77 
2.74 
2.62 
2.62 
2.65 
2.65 
2.65 
2.61 
2.60 
2.60 
2.61 
2.64 
2.67 
2.71 
2.74 
2.77 
2.75 
2.72 
2.70 
2.69 


2.68 
2.66 
2.67 
2.73 
2.78 
2.82 
2.91 
2.96 
3.00 
3.07 
3.11 
3.18 
3.44 
3.88 
4.04 
4.07 
3.90 
3.67 
3.46 
3.41 
3.40 
3.39 
3.26 
3.20 
3.14 
3.14 
3.16 
3.14 
3.14 
3.14 
3.60 


4.00 
4.27 
4.32 
4.29 
4.24 
4.23 
4.19 
4.30 
4.37 
4.24 
4.20 
4.20 
4.15 
4.12 
4.10 
4.07 
4.06 
4.05 
3.96 
3.92 
3.90 
3.86 
3.80 
3.77 
3.62 
3.66 
3.55 
3.49 
3.48 
3.46 


July. 

3.32 

3.35 

3.32 

3.27 

3.21 

3.17 

3.35 

3.29 

3.21 

3.12 

3.08 

3.07 

3.07 

3.08 

3.15 

3.40 

3.38 

3.14 

3.08 

3.04 

3.07 

3.15 

3.12 

3.09. 

3.02 

3.02 

3.02 

2.97 

2.91 

2.87 

2,82 


Aug.  Sept. 


I 


2.80 
2.80 
2.80 
2.72 
2.70 
2.69 
2.66 
2.63 
2.61 
2.60 
3.60 
2.60 
2.62 
2.63 
2.61 
2.59 
2.58 
2.58 
2.56 
2.55 
2.54 
2.67 
2.64 
2.62 
2.62 
2.62 
2.62 
2.59 
2.57 
2.55 
2.52 


2.60 

j  2.50 

2.50 

I  2.50 

\  2.65 

'  3.00 

2.88 

2.79 

I  2.70 

2.64 

2.66 

I  2.82 

I  2.87 

j  2.92 

'  2.87 

2.82 

2.77 

I  2.72 

I  2.65 

2.63 

I  2.62 

2.61 

2.60 

2.60 

2.60 

2.58 

2.59 

2.60 

2.60 

2.63 


Oct. '  Nov.   Dec. 


2.80 

2.90 

2.92 

2.87 

2.86 

2.87 

2.85 

2.80  ! 

2.73  I 

2.70  I 

2.76  , 

2.78 

2.78 

2.78 

2.78 

2.78 

2.78 

2.74 

2.72 

2.74 

2.73 

2.75 

2.73 

2.71 

2.70 

2.70 

2.70 

2.70 

2.68 

2.68 

2.68 


2.68 

2.65 

2.69 

2.69 

2.70 

2-70 

2.70 

2.70 

2.70 

2.67 

2.67 

2.75 

2.75 

2.79 

2.75 

2.75 

2.70 

2.65 

2.70  I 

2.75  j 

2.90 

2.90 

2.81 

2.80  I 

2.77  I 

2.70  I 

2.70 

2.70  ! 

2.70 

2.70  I 


2.70 
2.70 
2.65 
2.60 
2.53 
2.50 
2.42 
2.40 
2.35 
2.E0 
2.30 
2.30 


I 
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Rating  table  for  Uinta  River  at  Fort  DucheerUy  Utah,  for  190S. 


[KO.  100 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

height. 

Dischaige. 

1 

Gage 
height. 

Dischaige. 

I^. 

Second-feet. 

Feet. 

Second-feet. 

JW. 

Second-feeL 

Feet. 

Secondfert. 

2.3 

43 

2.9 

205 

3.5 

600 

4.1 

1,450 

2.4 

53 

3.0 

259 

3.6 

685 

4.2 

1,800 

2.5 

70 

3.1 

320 

3.7 

790 

4.3 

2.400 

2.6 

94 

3.2 

385 

3.8 

915 

4.4 

3,060 

2.7 

123 

3.3 

453 

3.9 

1,060    , 

1 

2.8 

159 

3.4 

524 

4.0 

1,230 

Table  well  defined. 

Estimated  monthly  discharge  of  IKnia  River  at  Fort  Duchesnej  Utah,  for  190S, 
[Drainage  area,  672  square  miles.] 


Month. 


March  29-31... 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-12. 


Discharge  in  second-feet. 


Maximum. 


259 
1,330 
2,730 
524 
159 
259 
205 
205 


Minimum. 


94 
108 
561 
159 
70 
70 
123 
108 


Mean. 


186 
125 
461 
1,440 
343 
102 
121 
149 
133 
73 


Total  in 
acre-feet. 


1,107 

7,438 

28,346 

85,686 

21,090 

6,272 

7,200 

9,162 

7,914 

1,738 


Run -off. 


Second-feet 

per  square 

mile. 


0.28 
.19 
.69 

2.14 
.51 
.15 
.18 
.22 
.20 
.11 


Depth  in 
inches. 


.21 

.^) 

2.SJ) 

.59 

.17 

.25 
.22 
.Oo 


UINTA   RIVER  -NEAR  WHITEROCKS,  UTAH. 

This  station  was  established  September  16,  1899,  by  C.  C.  Babb, 
assisted  by  C.  T.  Prall.  It  is  located  at  the  point  where  the  river 
emerges  from  its  can^'on,  about  10  miles  northwest  of  the  Indian 
agency  at  Whiterocks,  Utah.  The  station  is  on  the  road  to  the 
Government  sawmill,  and  is  three-fourths  of  a  mile  above  the  bridge. 
It  is  600  feet  below  the  mouth  of  Pole  Creek.  The  gage  is  an  inclined 
2  by  4  inch  timber,  12  feet  long,  bolted  to  two  trees  on  the  left  bank. 
Discharge  measurements  are  made  at  flood  stages  by  means  of  a  cable 
and  car. .  At  ordinary  stages  they  are  made  by  wading.  The  initial 
point  for  soundings  is  the  first  tag  on  the  barbed  wire  from  the  left 
cable  support.  The  channel  is  straight  for  600  feet  above  and  below 
the  station.  The  current  is  swift,  and  at  high  stages  difficulty  is  expe- 
rienced in  keeping  the  meter  in  position  on  account  of  the  high  veld- 
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ity  and  rough  bed.  The  right  bank  is  high-  and  rocky,  with  a  few 
trees.  It  probably  will  not  overflow.  The  left  bank  is  lower  than 
the  right,  is  covered  in  places  with  a  growth  of  willows,  and  will  over- 
flow at  flood  stages.  The  bed  of  the  stream  is  rough  and  rocky  and 
is  covered  with  large  bowlders.  There  are  two  channels  at  all  stages. 
The  bench  niark  is  a  nail  on  an  aspen  tree  125  feet  north  of  the  gage. 
Its  elevation  is  8.93  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  H.  S.  Reed,  district  hydrographer. 

Discharge  meamremeitU  of  lUrUa  River  near  WhUerocks^  Uiahf  in  190S. 


Date. 


Hydrogtapber. 


January  6  . 
January  21 

January  27 do 

February  2 do 

February  10 do 

March  9 ! do 

>Iarchl6 ' do 

March  30 ' do 


Apriie 

April  14 

April  20 

April  27 

May4 

May  is 

May  25 

June  2 

June  11 

June  16 

June  23 

JolyO 

jQiy20 

August  12 

August  IS 

August  31 

September  8  . . 
September  15 . 
September  29 . 
October  14.... 
October  26.... 
December  1... 


.do. 

.do  . 

.do 

.do 

.do. 

.do  . 

.do 

.do. 

.do 

.do 

.do. 

.do 

.do. 

.do 

.do 

.do 

.do 

.do. 

.do 

.do, 

.do 

.do 


Gaffe 
ight. 


heig] 


Diachaige. 


Ftet. 

1.03 
(*) 
{^) 
(^) 

.75 

.95 

.80 

.85 

.85 

1.05 

1.08 

1.78 

1.35 

2.70 

2.45 

2.20 

2.00 

1.55 

1.47 

1.15 

1.10 

1.07 

1.20 

1.13 

1.07 

1.05 

1.00 

.95 


Seetmdrfcei, 
a  103 
71 
88 
104 
81 
113 
111 
165 
134 
125 
140 
186 
194 
518 
301 
1,255 
1,087 
859 
733 
433 
349 
204 
232 
178 
240 
220 
182 
189 
162 
144 


a6«ge  height  inaccurate  on  eccount  of  ice. 


i»No  record;  tee. 
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Mean  daily  gage  heigU,  infeely  of  VirUa  River  near  WkUerackg,  Utah,  Jar  190S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1 

* 

0.9S 

2 

2.70 

4  . 



1.08 

::::::  ::::::i 

6 

1  03 

0.80 

1.65 

1 

8 

........... 

1.20 

11 

1 1 

2,45 

12..   .. 

! 

1.15 

14 

....  .| 

.. 

■;:«i:;:::;' 

16 

1 

1.13 

1 

16... 

0.76 

2  20 

1 

18 

1.78 

1.10 



20 

.86 

1.47 

23 

2  00 

■"■'V' 

I 

26 

1 

1.85 

1            i 

26 

1 

1            1 

1.00 

1"*' 

27 

1.05 

1 

29 

1.07 

"    1 

80 

.96 

1 

81 

I.C. 

1 ;. 

1 



.        1 

Estimated  monthly  discfiarge  of  IRnta  River  near  WhUerockSf  Utah,  for  1903. « 
[Drainage  area,  218  square  miles.] 


Month. 


January  _ . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October  ... 
November . 
December  . 


Discharge  in  second-feet. 


Maximum. 


The  year 


103 
104 
165 
190 
778 
1,255 
583 
276 
240 
189 
153 
145 

1,255 


Minimum. 


71 
81 
97 
125 
190 
583 
277 
178 
182 
153 
153 
144 


71 


Mean. 


86 

95 
122 
148 
430 
894 
382 
232 
209 
176  I 
153  i 
145  I 


Total  In 
acre-feet. 


5,288 

5,276 

7,501 

8,807 

26,440 

53, 197 

23,488 

14,265 

12,436 

10, 822 

9,104 

8,916 


Run-off. 


Second-feet 
per  soNiare 


256 


185,540 


0.39 

.44 

.56 

.68 

1.97 

4.10 

1.75 

1.06 

.96 

.81 

.70 

.67 


1.17 


Depth  in 
inches. 


0.45 

.46 

.65 

.76 

2.27 

4.57 

2.02 

1.22 

1.07 

.93 

.78 

.77 

15.95 


dftii^^H?  ^^^^^^  ^^^®  ^^en  at  this  station  only  when  dlHChargc  measurements  were  taken,  and 
«w«^  *  . '^^  ^^""^  obtained  from  the  discharge  measurements  by  interpolation;  therefore  the 
above  data  is  approximate  to  that  extent. 
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WHITEROCK8   RIVEH  NEAR  WHITEROCKa,  UTAH. 

This  station  was  established  September  15,  1899,  by  C.  C.  Babb, 
assisted  b}-  C.  T.  Prall.  It  is  located  at  the  mouth  of  the  canyon  at 
the  foot  of  the  ""dug  way"  leading  to  the  river  bottom  from  the  plateau 
al)ove.  It  is  10  miles  above  the  Indian  agenc}'  at  Whiterocks,  which 
is  the  nearest  settlement.  The  gage  is  an  inclined  2  by  4  inch  timber, 
12  feet  long,  bolted  to  the  triple  trunlc  of  a  tree  on  the  left  bank,  200 
feet  below  the  gaging  section.  Discharge  measurements  are  made  at 
high  stages  by  means  of  a  cable  and  car  located  200  feet  above  the 
gage  rod.  At  ordinary  stages  measurements  are  made  by  wading. 
The  initial  point  for  soundings  is  the  tree  to  which  the  cable  is  fastened 
on  the  right  bank.  The  channel  is  straight  for  150  feet  above  and  for 
3(H)  feet  Ixilow  the  cable.  The  current  is  swift.  Both  banks  are  of 
medium  height  and  are  covered  with  a  thick  growth  of  trees  and 
underbrush.  The  bed  of  the  stream  is  rough  and  rocky  and  is  cov- 
ered with  large  bowlders.  The  bed  is  permanent,  but  it  is  hard  to  get 
accurate  soundings  on  account  of  its  roughness.  The  bench  mark  is 
a  nail  in  a  burnt  aspen  tree  50  feet  east  of  the  gage.  Its  elevation  is 
10.12  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  H.  S.  Reed,  district  hydrographer. 

Discharge  'measurements  of  Whiterocks  River  near  Whiterocks^  Ulahy  in  1903. 


Date. 


January  7  , . 
January  22  . 
January  28  . 
February  3  . 
February  11 
March  31... 

April  7 

April  15 


Hydrographer. 


H.  S.  Reed . 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 


April  21 do 

April  28 do 

May  5 do 

May  19 1 do 

May  26 do 

June  3 1 do 

June  12 do 

June  17 do 

June  24 do 

July  7 1 do 


he^ht. 

Discbaige. 

Feet. 

Second-feel. 

0.80 

33 

1.65 

29 

.75 

39 

.75 

41 

.70 

37 

.80 

48 

.75 

45 

.80 

49 

.80 

52 

1.00 

82 

1.25 

110 

1.78 

275 

1.50 

169 

2.95 

1,146 

2.50 

783 

2.30 

633 

1.85 

368 

1.75 

280 
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Discharge  measurements  of  Whiierocks  River  near  WhUerockSy  Utah,  in  190S — OontiiMied. 


Date. 


July  21 

August  13 

August  19 

September  1 . , 
September  9 . . 
September  16 . 
September  30 . 

October  15 

October  27.... 
December  2... 


Hydrographer. 


H.  S.  Reed 

do  .... 

do  .... 

do  .... 

do  .... 

do  -,.. 

do  .... 

do  .... 

do  .... 

do  .... 


Gage 
height. 


Diacfaaige. 


Feel. 

Secandr/eti. 

1.30 

134 

1.00 

82 

1.00 

90 

.95 

76 

1.05 

1(^ 

1.00 

93 

.95 

77 

.95 

79 

.90 

74 

.85 

61 

Mean  daily  gage  heighl,  infeetf  of  Whiierocks  River  near  WhUerocks,  Utah,  for  190S. 


Day. 

Jan. 

Feb. 

1 
Mar.  1  Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1          ' 

0.96 

2 

■ 

0.{«» 

3 ' 

0.75 

2.95 

1 

5 

1.25 

1 

6      

1,75 

■ 

7 0.80 

0.75 

1 

9 

1.05 

11 

.70 

i" ::::.:::.:.: | 

2.50 

1.... 

13 ' 

1.00 

16 

.80 

0.95 

16 ' 

1.00 

17             ' 

2.80 

19 j 

1.78 

1.00 

1 

21 1 

.80 

1.80 

i 

22                   

1.65 

.     .     ^.... 

1 

24 

1 

1.85 

' 

26 

1.50 

27 

.90 

28          75 

1.00 

1 

30 

1 

.95 

1 

31 

0.80 

1 1 

1 i 

aOTT-l 
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H^mated  mantfdy  discharge  of  Whiterocks  River  near  Whiterock^^  Vtahy  for  1903. « 
[Drainnge  area,  114  square  miles.] 


Month. 


January . . . 
February  . . 

March 

April 

May 

June 

July 

August 

September. 
October  ... 
November . 


Discharge  in  second-feet. 


Maximum. 


December  *. 


40 

42 

48 

96 

656 

1,146 

324 

108 

105 

79 

68 

67 


The  year. 


1,146 


Minimum. 


29 
37 
42 
45 
96 
324 
108 
82 
76 
68 
67 
59 


Mean. 


29 


34 

41 

43 

56 

260 

658 

198 

93 

89 

76 

67 

60 


ToUl  in 
acre-feet. 


2,091 

2,277 

2,644 

3, 332 

15,987 

39,154 

12, 175 

5,718 

5,296 

4,673 

3,987 

3,689 


Run-ofT. 


Second-feet 
rao 
mil 


per  square 
nile. 


140        101,023 

I 


0.30 

.36 

.38 

.49 

2.28 

5.77 

1.74 

.82 

.78  I 

.67 

.59 

.53 

1.23 


Depth  in 
inches. 


0.36 

.37 

.44 

.55 

2.63 

6.44 

2.01 

.95 

.87 

.77 

.66 

.61 


16.66 


o  Gage  heights  were  taken  at  this  station  only  when  discharge  measurements  were  taken,and  daily 
discharges  were  obtained  from  the  discharge  measurements  by  interpolation;  therefore  the  above 
data  are  approximate  to  that  extent. 

b  Dixbazge  for  December  estimated. 

ASHLEY  GREEK   NEAR  VERNAL,  UTAH. 

This  stream  drains  an  area  directly  east  of  the  Uinta  basin.  The 
station  was  established  March  15,  1900,  by  C.  T.  Prall.  The  river 
emerges  from  its  canyon  about  7i  miles  north  of  Vernal,  Utah.  The 
station  is  located  near  this  point,  at  the  highway  bridge  leading  by  the 
farm  of  the  gage  reader.  The  station  is  one-half  mile  below  the  mouth 
of  Dry  Fork  and  is  above  the  series  of  canals  by  which  Vernal  Valley 
is  irrigated.  The  gage  is  a  vertical  1  b}'^  5  inch  board,  10  feet  long, 
fastened  to  overhanging  trees  on  the  right  bank  just  above  the  bridge. 
It  is  read  twice  each  day  by  E.  Marett.  Discharge  measurements  are 
made  at  high  water  from  the  bridge  and  at  ordinary  stages  by  wading. 
The  initial  point  for  soundings  is  on  the  right  bank.  The  channel  is 
straight  for  200  feet  above  and  below  the  station.  The  current  is 
swift.  The  right  bank  is  high,  not  liable  to  overflow,  and  covered 
with  trees.  The  left  bank  is  low,  covered  with  underbrush,  and  is 
subject  to  overflow  at  flood  stages,  at  which  time  there  are  two  or  three 
channels.  The  bed  of  the  stream  is  rough  and  rocky,  and  is  not  subject 
to  change.  The  bench  mark  is  a  large  nail,  about  which  are  driven 
three  smaller  nails,  in  a  stump  50  feet  west  of  the  bridge.  Its  eleva- 
tion is  7.21  feet  above  the  zero  of  the  gage. 
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(no.  iw. 


The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  H.  S.  Reed,  district  hydrographer. 

Discharge  meamremenis  of  Ashley  Creek  near  Vernal,  Utah,  in  190S. 


Date. 


January  31 

April  12 do 

...do 
...do 
...do 
...do 
...do 


Hydrographer. 

Gage 
height. 

H.S.  Reed 

Feci. 
1.00 

May  12 

June  8 

August  24 

September  23 . 
November  9  .. 


.60 
2.40 
4.23 
1.80 
1.75 
1.60 


Discharge. 

Se<ymrf-/"f 

41 
5(K) 
1,6^5 
S7 
74 
52 


3  Gage  reading  )n  error  owing  to  ice. 
Mean  daily  gage  heiglU,  in  feet,  of  Ashley  Creek  near  Vernal,  l^h,  for  190S. 

Day. 


I  Jan.    Feb.  I  Mar.    Apr.  j  May.  Jane.  July.   Aug. .  Sept.    Oct.  ,  Nov. !  Dec 


1., 
2. 
8. 
4. 

6. 

6.. 

7. 

8., 

9.. 
10., 
11., 
12., 
13. 
14. 
16., 
16., 
17.. 
18.. 
19., 
20., 
21.. 
22., 
23., 
24.. 
25.. 
26.. 
27.. 
28., 
29., 
30., 
31., 


0.60 

0.60 

0.55 

.60 

.60 

.66 

.60 

.60 

.65 

.60 

.60 

.65 

.60 

.60 

.50 

.60 

.60 

.50 

.60 

.60 

.50 

.60 

.60 

.60 

.60 

.60 

-.50 

.60 

1    .60 

.50 

.60 

.60 

.50 

.60 

.60 

.50 

.60 

.60 

.50 

.60 

.60 

.50 

.60 

ft2.60 

.50 

.60 

b2.60 

.50 

.60 

ft2.60 

.50 

.60 

h2.60 

.50 

.60 

.60 

.M 

.60 

.60 

.60 

.00 

.60 

.50 

.60 

.60 

.50 

.60 

.60 
.60 

.S5 

.60 

.65 

0.75 
.63 
.60 
.60 

.63 
.60 
.60 
.60 
.65 


.60 


.60 
.60 
.60 
.60 
.63 
.65 
.95 


I  .(K)  '  .60 
,60  I  .60 
.60  I  .60 
.60  I     .60 

.60  I , 

.60  ' 

.60 


I 


.65  I  1.35 

.65  I  1.80 

.65  '  1.80 

.65  I  1.70 

.65  1.55 

.80  j  1.75 

.75  1 


I  1.85 
j  l.fO 
I  1.95 
I  2.05 
\  2.25 
,  2.40 
\  2.35 

2.35 
;  2.36 
!  2.45 

2.60 
,2.70 

3.06 
I  3.60 
I  3.75 

3.75 
;  3.05 
'  2.90 
!  2.70 

2.50 
'  2.50 

2.30 

2.15 

2.15 
I  2.20 
I  2.25 
I  2.30 
'  2.35 
,  2.60 
,  2.80 
I  3.65 


3.80 

3.96 

4.40 

4.10 

3.95 

4.10 

4.65 

1.60 

a4.50 

3.90 

3.90 

4.05 

4.06 

3.80 

I  3.85 

I  3.70 

I  3.56 

I  3.45 

I  3.35 

'  3.20 

'  3.0) 

j  2.95 

2.85 

'2.75 


2.45 
'  2.40 
\  2.40 
I  2.40 
I  2.40 

2.40 
'  2.60 

2.40 
,  2.30 
{  2.30 
I  2.80 
:  2.30 

2.20 
I  2.20 
I  2.20 


r.  I  . 


2.65 


2.65 
2.60 
2.55 
2.60 
2.60 


2.40 
2.40 
2.36 
2.30 
2. '20 
2.20 
2.20 
2.20 
2. -20 
2.20 
2. -25 
2.20 
2.10 
2.10 
2.00 
2.00 


2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


-i- 


1.70 
1.70 
1.70 
1.70 
1.70 
2.00 
1.86 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 

;i.8o 

,  1.70 

1.70 

,1.70 

,1.70 

,  1.60 

1.60 

1.60 

I  1.60 

I  1.60 

'  1.60 


I 


1.60 
1.90 
1.95 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


1.70 
1.70  I 
1.60 
1.60  I 
1.60  I 
1.60  ! 
1.60  i 
1.60  ' 
1.60 
1.60 
1.60  ' 
1.60 
1.60 
1.60  ' 
1.60  ' 
1.60  I 
1.60  ! 
1.60  1 
1.60  I 
1.60  ' 
1.60 
1.60  I 
1.50 
1.60  ' 
1.50  j 
1.60 
1.60  ' 
1.60  I 
1.50 
1.60 


I.JO 
1.40 
1.40 
1.*) 
1.40 
1.40 
1.40 
l.-W 
1.4U 
1.40 
i.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


a  New  rod. 


tBaek  water  caused  by  ice. 


HOYT.] 
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Rating  table  for  AshUy  Creek  near  Vernal^  Utahf  from  January  1  to  June  8,  J90S. 


I    b«{^,.   :  Discha,^. 


Feet. 

0.5 

.6 

.7 

.8 

.9 

1.0 

1.1 

1.2 

1.3 

1.4 


Second-feet. 

37 

45 

55 

69 

85 

106 

128 

152 

176 

202 


1     Gage 
,    heSht. 

DIflcbaise. 

Feet, 

Seeond'/eet. 

1.5 

230 

1.6 

258 

1.7 

286 

1.8 

315 

1.9 

346 

2.0 

378 

2.1 

410 

2.2 

442 

2.3 

474 

2.4 

606 

heiX.  !  '''^'^'  ■   h?l 


Feet. 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 


Seeond'/eet. 
538 
570 
605 
645 
690 
740 
795 
855 
920 
990 


! 

Gage 
1   height. 

Discharge. 

FM. 

Second-feet. 

3.6 

1,065 

;      3.6 

1,145 

3.8 

1,310 

4.0 

1,480 

4.2 

1,660 

4.4 

1,840 

4.6 

2,020 

Estimated  monUily  discharge  of  Ashley  Creek  near  Vernal^  IJlah,  for  190S. 
[Drainage  area,  250  square  miles.] 


Month. 


Janoary ... 
February . . 

March 

April 

May 

June  1  to  8 


Dischaige  in  second-feet. 


Maximum. 


45 

45 

69 

315 

1,267 

2,065 


Minimum. 


45 
45 
37 
45 
286 
1,310 


Mean. 


45 
45 
42 
94 
602 
1,656 


Total  in 
acre-feet. 


2,767 
2,499 
2,582 
5,593 
37,016 
26, 277 


Run-off. 


Second-feet 

per  square 

mile. 


0.18 

.18 

.17 

.38 

2.41 

6.62 


Depth  In 
inches. 


0.21 

.19 

.20 

.42 

2.78 

1.97 


GREEN   RIVER  NEAR  VERNAL,  UTAH. 

This  station  was  established  November  7,  1903,  by  H.  S.  Reed.  It 
is  located  about  300  feet  below  Billings  Ferry  and  about  15  miles  from 
Vernal,  Utah.  It  is  li  miles  below  the  mouth  of  Brush  Creek  and  3 
miles  above  the  mouth  of  Ashley  Creek.  The  gage  is  a  vertical  2  by  5 
inch  tinfiber  10  feet  long,  braced  to  a  cottonwood  tree  about  10  feet 
from  the  edge  of  the  river.  It  is  read  twice  each  day  by  Victor 
Billings.  Discharge  measurements  are  made  from  the  ferryboat. 
The  initial  point  for  soundings  is  the  post  on  the  right  bank  to  which 
the  ferry  cable  is  attached.  The  channel  is  straight  for  1,000  feet 
above  and  below  the  station.  The  right  bank  is  high,  is  composed  of 
gravel,  and  will  not  overflow.  The  left  bank  is  low  and  sandy,  and 
covered  with  underbrush.  The  bed  of  the  stream  is  sandy  and  shift- 
ing.    There  is  but  one  channel  at  all  stages.     Bench  mark  No.  1  is  a 
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[so.  100. 


40-penny  spike  driven  into  the  cottonwood  tree  to  which  the  gage  is 
attached.  Its  elevation  is  10.66  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  4:0-penny  spike  driven  into  the  southwest 
corner  of  Mr.  Billings's  grain  house  about  3  feet  above  the  ground. 
Its  elevation  is  25.67  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  H.  S.  Reed,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  H.  S.  Reed  in 
1903: 

November  10:  Gage  height,  2.45  feet;  discharge,  1,453  second-feet 

Mean  daily  gage  height,  in  feet,  of  Green  River  near  Vernal^  IKah^  for  190S. 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. '  Dec. 

1 

2.50 
2.49 
2.49 
2.89 
2.43 
2.48 
8.33  1 
3.03  1 
3.13  1 

12 

2.45 
2.81 
2.36 
2.40 
2.45 
2.80 
2.21 
2.15 
1.93 
1.78 
1.95 

2.66 
2.66 
2.70 
2.56 
2.63 
2.60 
2.43 
2.60 
2.66 
2.67 
2.59 

23 

2.05   2.6J 

2 

18 

24 

25 

2.13   2.60 

14 

2.17  i  2.54 

15 

26 

27 

28 

29 

30 

31 

2  31  ■  2.M 

16 

2.33  '  2.58 

17 

2.38   2.60 

2.50 
2.61 
2.50 
2.60 
2.47 

18 

2.38   2,M 

19 .'.  . 

2  53  1  2.56 

20 

2.58 

10 

3.03  , 
2.70 

21 

1 

11 •: 

22 

1 

1 

GREEN   RIVER  AT  GREENRIYER,  WYO. 

The  gaging  station  at  Greenriver,  Wyo.,  is  at  the  crossing  of  the 
Union  Pacific  Railroad.  It  was  established  May  2,  1896,  at  the  pump 
house  of  the  Union  Pacific  Railroad  Company.  The  rod  is  fastened 
to  a  pile  near  the  east  end  of  the  bridge.  The  bench  mark  consists  of 
a  cross  on  the  third  step  from  the  bottom  of  the  south  end  of  the  east 
abutment.  As  the  section  under  the  railroad  bridge  is  poor,  discharge 
measurements  are  made  from  the  iron  highway  bridge  about  one-half 
mile  below.  The  station  was  tefnporarily  discontinued  during  the 
latter  part  of  1900  and  for  part  of  1901. 

No  discharge  measurements  were  made  in  1903. 

The  original  elevation  of  the  bench  mark  above  the  zero  of  the  gage 
was  12.48  feet.  During  the  winter  of  1903-4  the  gage  rod  was  raised 
from  its  original  position.  The  present  elevation  of  the  bench  mark 
is  12.46  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 
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Mean  daily  gage  height,  in  feel,  of  Green  River  at  Greenriver,  Wyo.,  for  190S. 


8.. 
9.. 
10.. 
11.. 
12.. 
13.. 
14.* 
16.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
28-. 
24.. 
25.. 
26.. 
27.. 
28.. 


Day. 


Apr. 


90.. 
31.. 


0.75 
1.10 
1.67 
1.70 
1.65 
1.15 
.95 
1.15 
1.40 
1.67 
1.40 
1.20 
1.25 
1.22 
1.10 
1.20 
1.15 
1.27 
1.22 
1.25 
1.22 
1.20 
1.30 
l.»7 
1.47 
1.50 
1.56 
1.60 
1.72 
1.82 


May. 


1.65 
1.53 
1.62 
1.48 
1.42 
1.50 
1.46 
1.47 
1.46 
1.56 
1.57 
1.67 
1.58 
1.55 
1.60 
1.65 
2.02 
2.30 
2.40 
2.32 
2.26 
2.17 
2.23 
2.87 
2.33 
2.20 
2.25 
2.17 
2.03 
2.00 
2.02 


June. 


2.08 
2.36 
2.85 
3.33 
8.72 
4.16 
4.85 
4.62 
4.70 
4.97 
6.17 
5.30 
5.36 
6.36 
6.36 
6.40 
6.40 
6.32 
6.35 
6.37 
6.22 
6.12 
4.87 
4.66 
4.46 
4.26 
4.07 
4.08 
4.10 
4.16 


July.      Aug. 


4.18 
4.16 
4.06 
8.85 
3.66 
3.66 
3.48 
3.26 
8.10 
3.03 
2.93 
2.88 
2.78 
2.72 
2.70 
2.70 
2.70 
2.75 
2.78 
2.78 
2.63 
2.63 
2.50 
2.50 
2.53 
2.66 
2.48 
2.40 
2.33 
2.28 
2.28 


2.18 
2.08 
2.00 
i2.00 
1.98 
1.90 
1.87 
1.83 
1.68 
1.66 
1.68 
1.60 
1.60 
1.56 
1.50 
1.48 
1.43 
1.87 
1.36 
1.80 
1.28 
1.25 
1.25 
1.80 
1.80 
1.32 
1.85 
1.40 
1.85 
1.82 
1.26 


Sepl. 


1.26 
1.20 
1.16 
1.00 
1.00 
.97 
.96 
1.10 
1.83 
1.66 
1.90 
2.06 
2.65 
2.70 
2.75 
2.76 
2.60 
2.60 
2.06 
1.47 
1.37 
1.86 
1.35 
1.18 
1.16 
1.02 
1.00 
1.00 
1.00 
1.00 


Oct. 

1.00 
1.02 
1.10 
1.10 
1.15 
1.18 
1.20 
1.20 
1.28 
1.26 
1.80 
1.26 
1.26 
1.26 
1.20 
.1.20 
1.20 
1.16 
1.16 
1.15 
1.16 
1.16 
1.18 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


MISCELLANEOUS  MEASUBEMENTS  IN   (X)LOBAI>0   RIVEB  BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Colo- 
rado River  basin  in  1903: 

MuceUaneous  discharge  measurements  in  Colorado  River  basin. 


Date. 

Hydrographer. 

stream. 

Locality. 

Gage 
height. 

Dis- 
charge. 

Apr.      3 

W.D.Smith 

do 

Gila  River 

do 

At  mouth 

Ffft. 

Sec.-fl. 
236 

s 

do 

1,981 
991 

10 

do 

.....do 

do 

16 

do 

do 

.....do 

■ 

314 

20 

do  -....* 

.....do 

do 

190 

25 

do 

do 

do 1 

62 

liay      7 

do 

do ,.. 

do t 

46 
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MiscellaneouM  discharge  measurements  in  Colorado  River  basin — Continued. 


Date. 

Hydrographer. 

stream. 

Locality. 

Gage 
hei^t. 

Dis- 
chaige. 

Sept.    18 
Oct.       1 

W.  D.  Smith 

.  ...do 

Gila  River 

do 

At  mouth 

Feet. 

Sec-Jl. 
81 

do 

1.329 

6 

do 

do 

do 

522 

12 

do 

....do 

do 

61 

Mar.     4 

do 

do 

Colorado    Valley 
Pumping    and 
Irrigation  Co. '8 
canal. 

do 

At  heading. 
do  .'.... 

20 

May      9 
June   17 

51 

do 

do 

do 

^. 

19 

.....do  

do 

do 

44 

30 

do 

do 

do 

48 

July      1 
18 

do 

do 

do 

46 

do 

do 

do 

42 

29 

do 

.do 

do  .     . 

50 

Aug.      8 
Sept.    14 

L.  M.  Barnes 

do 

do 

51 

W.D.  Smith 

do 

do 

do 

do 

do 

do 

do 

do 

do 

42 

Oct     19 

do 

do 

33 

Nov.    17 

do  .: 

do 

34 

Dec.    18 

do 

do 

31 

May    20 

Ludy  canal 

do 

60 

June     5 

do 

do 

79 

23 

do 

do 

38 

July    21 
Sept.   11 

do  . 

-  do  . 

71 

do 

do 

do    

63 

Oct.       9 

do 

do 

do 

?.5 

24 

do 

do 

do 

do 

do : 

do 

do 

.-...-do 

do 

do 

do 

66 

Nov.    20 

do 

do 

24 

Dec.      7 

do 

do 

37 

21 

do 

I 

do 1 

u 

June     5 

Farmers'  canal... 
do 

1 

do 1- 

25 

23 

do      . 



38 

20 
20 

Rose  flume  « 

do 

At     Roee's 
ranch. 

do 

0.96 

.91 

.86 

.97 

.685 

.68 

10 
8.5 

20 

do 

.  do    -  -  - 

8 

20 

do 

do  - . 

10 

Oct.       1 

do 

do    .. 

do 

7 

1 

do 

do 

do 

7 

(» These  m^asnirem^nta  w?re  jnaae  to  raVe  flume  for  ascertaining  duty  of  water  on  l2-acre  alOtUa  fieW. 
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Tributaries  of  Green  Hirer  in  Newfork  drainage  basiriy  Wyoming, 
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Da 

te. 

Hydrographcr. 


stream. 

Locality. 

Gage 
height. 

Dis- 
charge. 

Fea, 

SeC'Jl. 

Sept 

10 

A.J.  Parnhall 

Pine  Creek 

1  mile  below 
Fremont 
Uke. 

73 

18 

Rex.  G.  St'hnitger.. 

Bowlder  Creek . . . 

lmilel)elow 
Bowlder 
Lake. 

40 

18 

do 

Fall  Creek 

Near    Fish- 
er's ranch. 

10 

18 

do 

Pole  Creek 

Below  Half 
Moon 
Lake. 

42 

20 

..   .do  

East  Fork 

AtCiilligan's 
ranch. 

26 

21 
22 

do 

Newfork 

At  Newfork. 

Below    the 
mouth  of 
F^stFork, 

128 

do 

do 

184 

Oct, 

9 

A.J.  Parshall 

Big  Sandy 

At  Ten  Trees 

51 

CreekSf  canal 

*,  and  ditches  in  nori 

heastem  Utah. 

May 

26 

H.  S.  Reed 

Canal  No.  1 

Head-gate . . 

0.90 

7 

Jalv 

27 

do 

.....do  

do 

1.00 

14 

Oct. 

13 
26 
13 
26 

do 

. do 

do 

do 

1.20 
.57 
.25 

17 

Mav 

do 

Bench  ditch 

48 

Oct. 

do 

do 

do 

16 

do    . 

Pole  Creek 

Just    above 
mouth. 

11 

July 

9 

...do 

Dry  Gulch  Creek. 

Government    ca- 
nal below  army 
post. 

At  mouth 

12 

9 

..do '. 

Below  head- 
gate. 

13 

May 

9 

do 

Deep  Creek 

do 

At  mouth 

1.2 

27 
30 

do 

do 

9.2 

do 

Farm  Creek 

Road  cross- 
ing     at 
mouth. 

5.5 

Apr. 

27 

do 

do 

do 

1.8 

Mav 

4 
25 
?0 

do 

do 

do 

13 

do  : 

do 

do 

16 

July 
Apr. 

do 

...     do  

--do 

2.6 

12 

do 

Upper  Ashley  ca- 
nal. 

Below  bridge 
crossing. 

14 

12 
12 

do 

Island  ditch 

Dodd  ditch,,,... 

Below  weir . 
do 

1.5 

do  ,,.,, 

2.8 
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Creeks^  canals^  and  ditches  in  northeastern  Utah — Continued. 


[NO.  100. 


Date. 

Hydrogiapber. 

stream. 

Locality. 

Gage 
height 

Dis- 
cbarge. 

Apr.    12 
12 

H.  S.  Reed 

do 

Rock  Point  ditch. 
Stemaker  ditch  . . 

Below  weir . 

FeeL 

Sec-Jt. 
2.5 

do 

1.5 

12 

do 

Ashley  Central 
ditch. 

Uinta  River 

.  do 

Above  meas- 
uring weir. 

}  mile  below 
regular 
station. 

do 

16 

July    20 
Dec.      1 

do 

314 

do        .  ... 

IM 

INTERIOR  BASIN. 

Under  this  head  is  comprised  a  large  extent  of  arid  country  which 
includes  nearly  the  whole  of  Nevada,  the  northern  and  western  part? 
of  Utah,  and  small  portions  of  California  and  Idaho.  Having  no 
outlet  to  the  sea,  the  entire  drainage  of  this  vast  basin  is  lost  mainly 
through  evaporation  from  the  numerous  lakes  and  sinks  in  which  the 
waters  of  the  rivers  collect. 

The  largest  of  the  lakes  is  Great  Salt  Lake,  which  receives  the 
waters  of  that  portion  of  the  basin  lying  in  northern  Utah  and  Idaho. 
Southwestern  Utah  drains  into  Sevier  Lake.  Other  important  lakes 
are  Humboldt,  Pyramid,  Winnemucca,  Carson,  and  Walker,  all  in 
western  Nevada.  These  lakes  receive  the  basin  drainage  from  Nevada 
and  California.     The  principal  rivers  in  this  section  are  as  follows: 

Bear  River  has  its  source  on  the  northern  slope  of  the  Uinta  Moun 
tains  in  the  northeastern  part  of  Utah.  After  a  circuitous  courts, 
in  which  it  leaves  Utah  and  enters  Wyoming,  reenters  Utah,  appear- 
again  in  Wyoming,  visits  Idaho,  and  reenters  Utah,  it  finally  dis- 
charges its  waters  into  Great  Salt  Lake.  Considerable  irrigation  is 
practiced  on  certain  portions  of  the  river.  Logan  River  emptiejs  into 
Bear  River  in  Cache  Valley,  Utah. 

Weber  River  rises  in  the  high  country  east  of  the  Wasatch  Moun- 
tains. Passing  through  that  range,  it  appears  in  the  plains  region  in 
the  vicinity  of  Ogden,  where,  after  receiving  the  waters  of  Ogden 
River,  it  discharges  into  Great  Salt  Lake.  There  are  a  number  of 
good  reservoir  sites  on  its  upper  tributaries,  some  of  which  have  been 
utilized  within  the  last  year. 

Provo  River  rises  on  the  western  slope  of  the  Uinta  Mountains  and 
after  receiving  a  number  of  tributaries  enters  what  is  known  as  Hel)er 
Valley,  where  considerable  irrigation  is  practiced.  After  crossing 
this  valley  it  passes  through  the  Wasatch  Mountains  in  a  picturesque 
canyon,  apd  finally  enters  Utub  Valley,  where  its  summer  flow  is  com- 
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pletely  diverted  for  irrigation  purposes.  Its  flood  waters  discharge 
into  Utah  Lake. 

Sevier  River  drains  a  large  area  in  the  southwestern  part  of  Utah. 
It  flows  northerly  until  it  enters  Juab  County,  then  makes  a  short  l)eDd, 
and  flows  southwest  into  Sevier  Lake.  San  Pitch  River  joins  Sevier 
River  near  Gunnison,  Utah. 

Humboldt  River  rises  in  the  extreme  northeastern  part  of  Nevada 
and  flows  in  a  general  westerly  and  southerly  direction,  finall}'  enter- 
ing Humboldt  Lake,  whence  its  waters  find  their  way  into  the  Hum- 
boldt and  Carson  Sinks.  The  general  direction  of  the  mountain  ranges 
of  this  basin  is  north  and  south,  crossed  at  nearly  right  angles  by  the 
main  Humboldt  River.  The  tributaries  flow  in  the  general  direction 
of  the  mountain  ranges,  and  drain  either  to  the  north  or  to  the  south. 
During  low  stages  the  water  of  the  river  is  almost  wholly  diverted. 
For  the  future  development  of  the  country  recourse  must  be  had  to 
the  construction  of  storage  reservoirs.  Of  its  tributaries  the  North 
Fork  enters  it  west  of  Peko,  Nev.,  and  the  South  Fork  enters  it  about 
10  miles  below  Elko,  Nev. 

Pine  Creek  is  a  tributary  from  the  south  and  joins  it  near  Pali- 
sade, Nev.  Marys  River  is  one  of  the  headwater  tributaries  of  the 
Humboldt. 

Walker  River  is  formed  by  two  branches  which  have  their  sources 
across  the  Nevada-California  boundary,  in  California.  It  flows  north 
and  then  takes  a  sharp  bend  to  the  southeast,  emptying  into  Walker 
Lake. 

Carson  River  has  its  source  on  the  slopes  of  the  Sierra  Nevada 
in  eastern  California,  and  flows  northward  into  the  State  of  Nevada. 
East  and  West  forks  unite  near  Genoa,  Nev.,  in  Carson  Valley.  At 
Empire,  3  miles  east  of  Carson,  after  having  traversed  the  upper 
Carson  Valley,  it  turns  to  the  northeast  and  enters  a  deep  canyon, 
through  which  it  flows  for  several  miles,  emerging  into  a  second 
smaller  valley  a  short  distance  above  the  town  of  Dayton.  After 
leaving  this  valley  it  passes  through  two  other  shorter  can^^ons  and 
through  one  rather  large  valley  before  entering  lower  Carson  Valley, 
or  Carson  Sink  Valley,  as  it  is  also  known,  and  discharging  its  waters 
into  the  Carson  Sink. 

The  Truckee  has  its  source  on  the  slopes  of  the  Sierra  Nevada,  in 
eastern  California,  and  flows  northward,  entering  Lake  Tahoe,  which 
is  at  an  elevation  of  6,225  feet  and  is  the  largest  body  of  f  revsh  water  in 
the  United  States  at  this  considerable  altitude.  The  area  of  the  lake 
is  193  square  miles.  Its  outlet  is  at  Taiioe,  Cal.,  from  which  point 
Truckee  River  has  a  general  northward  and  eastward  course,  receiv- 
ing several  important  tributaries  which  contribute  to  its  flow.  It 
drains  into  Pyramid  and  Winnemucca  lakes,  which  have  no  outlets. 
Donner  and  Prosser  creeks  are  tributaries  of  Truckee  River.  Inde- 
IKB  100—04 ^9 
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pendence  Creek  discharges  into  the  Little  Truckee,  a  main  branch  of 
Truckee  River,  entering  it  at  Boca,  Cal.  They  drain  areas  of  31,  56, 
and  8.5  square  miles,  respectively,  lying  to  the  northwest  of  Lake 
Tahoe,  in  California. 

Susan  River  has  its  source  in  the  Sierra  Nevada  in  northeastern  Cali- 
fornia, and  flows  eastward^  discharging  into  Honey  Lake — one  of  the 
land-locked  lakes  of  the  Great  Basin — of  which  it  is  the  principal 
feeder.  A  considerable  area  of  land  is  irrigated  from  the  waters  of 
the  river  below  the  gaging  station,  and  during  the  last  ten  or  twelve 
years  several  projects  have  been  started  for  irrigating  other  extensive 
areas  by  the  storage  of  its  waters  both  above  and  below  the  town  of 
Susanville, 

The  following  is  a  list  of  the  stations  maintained  during  1903  in  the 
interior  drainage  basin: 

Bear  River  near  CoUinston,  Utah. 

Bear  River  near  Preston,  Idaho. 

Bear  River  at  Dingle,  Idaho. 

Logan  River  near  Logan,  Utah. 

Weber  River  near  Uinta,  Utah. 

American  TFork  River  near  American  Fork,  Utah. 

Provo  River  at  San  Pedro,  Loe  Angeles  and  Salt  Lake  Railroad  bridge,  Provo, 
Utah. 

Provo  River  at  mouth  of  canyon  near  Provo,  Utah. 

Spanish  Fork  River  near  Spanish  Fork,  Utah. 

Sevier  River  near  Gunnison,  Utah. 

San  Pitch  River  near  Gunnison,  Utah. 

Humboldt  River  near  Oreana,  Nev. 

Humboldt  River  near  Golconda,  Nev. 

Humboldt  River  at  Palisade,  Nev. 

Pine  Creek  near  Palisade,  Nev. 

Humboldt  River  (South  Fork)  near  Elko,  Nev. 

Humboldt  River  (North  Fork)  near  Elburz,  Nev. 

Marys  River  near  Deeth,  Nev. 

Walker  River  near  Wabuska,  Nev. 

Walker  River  (East  Fork)  near  Yerington,  Nev. 

Walker  River  (West  Fork)  near  Coleville,  Cal. 

Carson  River  near  Empire,  Nev. 

Carson  River  ( East  Fork)  near  Gardnerville,  Nev. 

Carson  River  (West  Fork)  at  Woodfords,  Cal.' 

Truckee  River  at  Tahoe,  Cal. 

Truckee  River  at  Vista,  Nev. 

Tnickee  River  at  Pyramid  Lake  Indian  Agency,  near  Wadsworth,  Nev. 

Lake  Minnemucca  Inlet  north  of  Pyramid  Lake  Indian  Agency,  near  Wads- 
worth,  Nev. 

Truckee  River  at  Nevada-California  State  line,  near  Mystic,  Cal. 

Little  Truckee  River  near  Pine  station,  Cal. 

Independence  Creek  below  Independence  Lake,  California. 

Prosser  Creek  near  Boca,  Cal. 

Prosser  Creek  near  Hobart  Mills,  Cal. 

Donner  Creek  near  Truckee,  Cal. 

Susan  River  near  Susansville,  Cal. 
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Owenfl  River  near  Ronnd  Valley,  Cal. 

Rock  Creek  near  Round  Valley,  Cal. 

Pine  Creek  near  Round  Valley,  Cal. 

Owens  River  canal  near  Bishop,  Cal. 

Bishop  Creek  canal  near  Bishop,  Cal. 

Fanners  canal  near  Bishop,  Cal. 

McNally  canal  near  Bishop,  Cal. 

George  Collins' s  canal  near  Bishop,  Cal. 

Bishop  Creek  near  Bishop,  Cal. 

Rawson  canal  near  Bishop,  Cal. 

A.  O.  Collinses  canal  near  Bishop,  Cal. 

Dell  canal  near  Bishop,  Cal. 

Big  Pine  and  Owens  River  canal  near  Bishop,  Cal. 

Sanger  canal  at  Alvord,  Cal. 

East  Side  canal  near  Citrus,  Cal. 

Stevens  canal  near  Citrus,  Cal. 

Owens  River  near  Independence,  Cal. 

BEAK   RIVER  NEAR  COLLIN8TON,    UTAH. 

This  station  was  established  July  1,  1889,  by  Samuel  Fortier.  It  is 
located  about  4  miles  from  the  railroad  station  at  CoUinston,  2  miles 
ea^t  of  Fielding,  Utah,  and  below  the  headworks  of  the  Bear  River 
canal.  The  gage  is  a  vertical  iron  rod  graduated  to  tenths  of  a  foot. 
There  is  also  an  iron  gage  fastened  in  a  hole  drilled  in  bed  rock  for 
low-water  readings.  The  gage  is  read  by  D.  A.  Cannon.  Discharge 
measurements  are  now  made  one-fourth  mile  above  the  gage  from  the 
bridge  carrying  the  water-supply  pipe  of  the  Utah  Light  and  Power 
Company.  The  section  is  only  fair  for  high- water  measurements,  but 
good  for  low  water.  The  right  bank  is  high  and  sloping.  The  left 
bank  is  a  steep  cliff  about  100  feet  high  composed  of  gitivel.  The  bed 
of  the  stream  is  solid  rock  covered  with  small  stones.  The  bench 
mark  is  a  nail  in  an  oak  post  20  feet  west  of  the  gage  and  20  feet  north 
of  the  cable  at  which  discharge  measurements  were  formerly  taken. 
Its  elevation  is  7.35  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Dischctrge  Tneaturements  of  Bear  River  near  CoUvMton^  Utah,  in  lifOS. 


Date. 


January  5 

April  6 

May  30 

July  1 

August  18 

October  24... 
November]  9. 


Hydrographer. 


G.  L.  Swendsen 

do  ....: 

do 

W.W.  McLaughlin. 

do 

do 

C.  Tanner 


Gaire 
heiKnt. 


Feel. 
0.50 
2.70 
3.20 
1.71 

-1.  20 
1.20 
1.05 


Discharge. 

Second-feet. 

349 

2,332 

2,8G3 

1,366 

31 

903 

722 
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Mean  daily  gage  height^  infect^  of  Bear  River  near  CoUin^ton,  Utah,  for  190S, 


Day. 

Jan. 

Feb.. 

Mar. 

Apr. 

May. 

June. 

Ju 
1 

ly. 

Aug. 

Sept. 

Oct. 

Nov.    Dec, 

1 

0.30 
.40 

1.70 
1.60 

1.30 
1.30 

2.40 
2.70 

8.10 
3.00 

2.80 
2.95 

f» 

— n  fin 

—0.85 

1.  on 

i.gn 

2 

1.75     -  .55  1 

-  .85     1.10     1.20  1     l.M 

8 

.50 
.50 
.40 
.40 

1.50 
1.50 
1.40 
1.40 

1.86 
1.35 
1.30 
1.80 

2.20 
2.80 
2.70 
2.60 

8.00 
2.90 
2.90 
2.80 

8.10 
8.25 
3.80 
8.45 

1.65 
1.50 
1.40 
1.30 

-  .60 

-  .65 

-  .70 

-  .75 

-  .80 

-  .80 

-  .80 

-  .75 

1.20     1.25    

4 

1.25  j  1.25        1.40 

5 

1.25     1.25        1.30 

6 

1.30     l.SO  '     1.10 

7 

.40 
.45 
.40 
.40 
.40 
.40 
.85 
.30 
.30 
.25 
.25 
.80 
.30 
.40 
.40 

1.40 
1.30 
1.30 
1.80 
1.40 
1.40 
1.30 
1.40 
l.SO 
1.85 
1.85 
1.40 
1.40 
1.36 
1.85 

1.30 
1.30 
1.35 
1.40 
1.40 
1.50 
1.70 
2.20 
3.70 
4.20 
4.20 
3.60 
3.00 
2.40 
2.10 

2.60 
2.70 
2.80 
2.80 
3.00 
3.20 
8.00 
3.00 
2.80 
2.90 
2.90 
2.80 
2.80 
2.70 
2.70 

2.80 
2.90 
2.90 
2.90 
2.90 
2.80 
2.70 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 

3.45 
8.50 
8.45 
8.45 
3.55 
8.55 
3.45 
8.80 
3.20 
8.15 
3.00 
2.90 
2-80 
2.70 
2.60 

1.20 

1.10 

.90 

.80 

.70 

.65 

.60 

.50 

.40- 

.30 

.20 

.10 

.00 

-.10 

-.15 

-  .80 

-  .90 
-1.00 
-1.05 
-1.10 
-1.10 
-1.16 
-1.16 
-1.15 
-1.16 
-1.15 
-1.20 
-1.20 
-1.15 
-1.15 

-  ,70    1.30    i.ao  1 

K 

-  .60  j  1.30     1.30        1.10 

Q 

—  .50     1.30     1-3.S 

10 

-  .40     1.30 

-  .30     1.30 

-  .20     1.30 

-  .10     1.25 
.00     1.25 
.10     1.25 
.20     1.25 
.30     1.25 
.40     1.25 
.50     1.26 
.55     1.25 

1.40       1.20 

n 

1.45        1.30 

1? 

1.50        l.SO 

18 

1.55     ..     .. 

14 

1.60  ■      1.25 

15 

1 
1.70     

16 

1.70  .      1.30 

17 

1.65 

18 

1.60        l.:)0 

19 

1.60        1.30 

W 

1.40  j     1.30 

21 

.60 

1.25 

1.40        1.30 

?? 

.70 
2.00 

1.30 
1.30 

2.20     2.60 
2.15  1  2.70 

2.75 
2.90 

2.50 
2.45 

-.20 
-.25 

-1.15 
-1.16 

.65 
.70 

1.25 
1.25 

1.45        1.25 

28 

I.IS 

?4 

2.20 
3.00 
2.80 
2.80 

1.86 
1.85 
1.85 
1.40 

2.20 
2.30 
2.85 
2.25 

2.80 
2.90 
3.00 
3.10 

3.00 
3.00 
2.90 
2.80 

2.45 
2.40 
2.35 
2.25 

-.80 
-.30 
-.30 
-.30 

-1.10 
-1.05 
-1.00 
-1.00 

75 

1    9*1 

1  60        1  ^^ 

?5 

80     1-^ 

1.60 

1  20 

fd 

.80 
.80 

1.20 
1.20 

1,20 

27 

l.A» 

28 

2.70 

1.40 

2.30 

8.20 

2.80 

2.20 

-.80 

-  .95 

.85 

1?» 

1.50 

1.30 

29 

1.80 

2.30 

3.30 

2.80 

2.10 

-.a5 

-   .90 

-.95 

1.20 

1.50 

1.20 

80 

1.80 

2.30 

3.20 

2.75 

2.00 

-.40 

-  .90 

.95 

1.20 

1.60 

1.10 

81 

1.80 

2.40 

2.80 

-.50  1  -  .90 

1  ^ 

1  10 

Hating  t 

able  for  Bear  River  ne 

ar  Co 

llinsian,  Ulafi,  J 

or  190S. 

hef^t. 

Discharge. 

height. 

1 
Disehiirge.  | 

hlfii 

e 
it. 

Discharge. 

hS^t. 

Dischaige. 

Feet. 

Sicond-feet 

Feet. 

Scoml-feet.    \ 

Feei 

Second-feet. 

FeH. 

Sectmd'Jrct. 

-1.2 

31 

-0.1 

110    1 

.0 

700 

2.2 

1,850 

-1.1 

34 

-i-  .0 

135 

.1 

785 

2.4 

2,050 

-1.0 

37 

.1 

167 

.2 

870 

2.6 

2,250 

-  .9 

41 

.2 

206     j 

.3 

960 

2.8 

2,450 

-  .8 

45     1 

.3 

250     1 

.4 

1,055 

3.0 

2,650    j 

—  .  7 

49 

.4 

298 

.5 

1,150 

3.2 

2,850    ■ 

-  .6 

54     1 

.5 

351 

.6 

1,250 

3.4 

3,av) 

-  .5 

60    1 

.6 

410     1 

.7 

i,:«o 

3.6 

3,250 

-  .4 

67 

.  7 

475     1 

.8 

1,450 

3.8 

3,450    ' 

-  .3 

76    1 

.8 

545     1 

.9 

1,550 

4.0 

3,a50 

-  .2 

90 

.9 

«^  ll 

2 

.0 

1,650 

4 

.2 

3,8^ 

>0 

Table  well  defined. 
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Estimaled  monthly  discharge  of  Bear  River  near  Cbtftnaton,  Utah,  for  190S. 
[Drainage  area,  6,000  square  miles.] 


188 


Month. 


January  

Febrnary ... 

March 

April 

May 

Jane 

July 

August 

September.. 

October 

November  «. 
December  ^ . 


The  year . 


XHficbarge  In  seoond-feet. 


Maximum. 


2,650 

1,350 

3,850 

2,950 

3,350 

3,200 

1,500 

57 

660 

960 

1,350 

1,150 


Minimum. 


228 

960 

960 

1,850 

2,250 

1,650 

60 

31 

43 

700 

870 

785 


3,850 


31 


Mean. 


781 
1,044 
1,782 
2,480 
2,474 
2,570 

448 
38 

264 

902 
1,115 

924 


1,235 


ToUl  in 
aere-leet. 


48,022 

57,981 

109,571 

147,570 

162, 120 

152,926 

27,546 

2,337 

15,709 

55,462 

66,347 

56,815 


892,406 


Run -off. 


Second-feet 
mile. 


per  square 
nilf 


0.13 
.17 
.30 
.41 
.41 
.43 
.07 
.01 
.04 
.15 
.19 
.15 


.20 


Depth  in 
inches. 


0.15 
.18 
.36 
.46 
.47 
.48 
.09 
.01 
.05 
.17 
.21 
.17 


2.79 


a  November  23,  25,  and  27  interpolated. 


b  December  1,  3,  7,  9, 18, 15,  and  17  interpolated. 


BEAR  BIYER  NEAB  PRESTON,  IDAHO. 

This  station,  established  October  11,  1889,  is  about  6  miles  from 
Preston,  Idaho,  and  10  miles  north  of  the  Utah-Idaho  boundary  line. 
The  station  is  of  considerable  importance  from  the  fact  that  its  loca- 
tion is  near  the  Utah-Idaho  line,  and  the  measurements  there  will  indi- 
cate the  volume  of  water  that  passes  from  Idaho  into  Utah.  During 
1901  a  large  canal  was  completed,  appropriating  the  waters  of  the 
Bear  about  8  miles  below  Soda  Springs  in  sufficient  quantity  to  irrigate 
al)out  85,000  acres  of  very  fine  land  in  that  locality.  The  original 
gage  consisted  of  a  vertical  board  nailed  to  a  pile  of  the  highway  bridge. 
This  was  carried  away  June  30,  1899,  but  was  replaced  on  August 
4  by  a  wire  gage.  It  is  read  by  J.  A.  Nelson.  Discharge  measure- 
ments are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  post  over  which  the  cable  passes  on  the  right  bank. 
The  channel  is  straight  for  250  feet  above  and  below  the  station.  Both 
banks  are  high,  clean,  and  not  liable  to  overflow.  The  bed  of  the 
stream  is  smooth,  and  there  is  but  one  channel  at  low  water.  The 
bench  mark  for  the  readings  of  1903  is  that  of  the  old  gage,  which  is 
a  nail  in  the  southeast  comer  of  a  house  near  the  gage,  about  1.5  feet 
from  the  ground  and  10.95  feet  above  gage  datum.  Because  of  some 
difficulty  in  maintaining  the  wire  gage,  a  temporary  gage  was  nailed 
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to  the  pile  of  the  highway  bridge  above  the  station.  The  readings  of 
this  gage  have  been  reduced  to  the  same  datum  as  the  wire  gage.  On 
October  31,  1903,  a  new  gage  was  nailed  to  a  pile  on  the  highway 
bridge  above  the  station.  Its  elevation  is  10.80  feet  below  the  old 
bench  mark;  therefore  the  gage  heights  from  November  1  to  Decem- 
31,  1903,  have  been  increased  0.15  foot. 

The  observations  at  this  station  during  1903  liave  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Discharge  measurements  of  Bear  River  near  Preston,  Idaho,  in  190S. 


Date. 

Hydrogrrapher. 

height. 

Diacban^. 

March  16 

'G.  L.  Swendsen  -.......-.-... 

Feet. 
2.40 
1.55 

Seetmd/eti. 
937 

October  31 

W.  W.  McLaughlin 

433 

Mean  daily  gage  height,  in  feet,  of  Bear  River  near  Preston,  Idaho,  for  190S. 


Day. 


10., 
11., 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 

ao.. 

81.. 


Jan. 


1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 


Feb. 


1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 


1.60 

1.60 

1.60 

1.60 

1.60 

1.65 

1.70 

1.70 

1.65 

1.70 

1.75 

2,80 

2.30 

2.45  I 

2.40  I 

Z38  I 

2.32 

8.00 

2.80 

2.70 

2.70 

1.70 

1.75 

1.80 

1.95 

2.00 

2.00 

2.20 

2.20 

2.22 

2.40 


\pr. 

M.y. 

June. 

2.56 

2.96 

2.90 

2.70 

2.95 

2.96 

2.50 

2.85 

2.96 

2.60 

2.85 

3.05 

2.72 

2.80 

8.12 

2.72 

2,80 

3.20 

2.93 

2.80 

2.97 

2.80 

3.05 

2.80 

8.22 

2.80 

3.80  ' 

3.30  j 

3.30  ' 

3.20 

8.10 

3.00 

8.00 

2.96 

2.90 

2.90 

2.87 

2.85 

2.80 

2.80 

2.80 

2.80 

2.90 

2.95 

2.95 

2.98 


2.80 

2.80 

2.80 

2.80 

2.76 

2.70 

2.  to 

2.80 

2.90 

2.92 

2.95 

2.95 

2.95 

2.96 

2.96 

2.95 

2.95 

2.96 

2.80 

2.80  |. 

2.80  |. 


Dec. 


1.67 

1.69 

1.67 

1.69 

1.67 

i.»;9 

1.67 

1.09 

1.67 

1.69 

1.68 

1.69 

1.68 

1.69 

1.68 

1.69 

1.68 

1.69 

1.68 

l.r-6 

1.68 

i.e6 

1.68 

1.66 

1.69 

1.66 

1.70 

1.66 

1.70 

1.66 

1.69 

1.66 

1.68 

1.^5 

1.69 

2.30 

1.69 

1.30 

1.69 

l.'lh 

1.69 

1.30 

1.60 

1.30 

1.69 

1.25 

1.69 

1.35 

1.69 

1.45 

1.69 

1.45 

1.69 

1.69 

1  69 

Lfi9 
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BEAR  RIVER  AT   DINGLE,  IDAHO. 

This  station  was  established  May  9,  1903,  by  G.  L.  Swendsen.  It 
is  located  in  the  cut  made  by  the  Oregon  Short  Line  Railroad,  one- 
fourth  mile  east  of  the  Dingle  railroad  station.  The  i^tation  is  250 
feet  south  of  the  railroad  track.  The  gage  is  a  vertical  wooden  rod, 
bolted  to  an  iron  rod  which  is  driven  into  the  bed  of  the  stream.  It 
is  read  once  each  day  by  M.  K.  Hopkins.  Discharge  measurements 
are  made  by  means  of  a  cable  and  car.  The  cable  has  a  total  span  of 
150  feet.  The  initial  point  for  soundings  is  the  zero  mark  on  the 
cable  at  the  north  bank.  The  channel  is  straight  for  300  feet  above 
and  below  the  station.  The  velocity  is  moderate  at  ordinary  stages 
and  is  well  distributed.  Both  banks  are  high,  not  liable  to  overflow, 
and  cleared  of  everything  except  some  small  brush.  The  bed  of  the 
stream  is  composed  of  gravel,  and  there  is  but  one  channel  at  all 
stages.  The  bench  mark  is  a  heavy  hub  25  feet  north  of  the  gage  on 
the  north  bank.  Its  elevation  is  14.13  feet  above  the  zero  of  the  gage. 
The  zero  of  the  gage  is  56.6  feet  above  the  datum  of  the  survey  for 
the  Bear  Lake  reservoir  project  made  during  the*  summer  of  1903. 
The  zero  of  the  gage  is  6,015.3  feet  above  the  datum  of  the  Oregon 
Short  Line  Railroad  levels. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Diicharge  meamrementa  of  Bear  River  al  Dingle^  Idalio,  in  190S, 


Date. 


April  27 

May  9 

June  20 

September  3 . 
October  7 


Uydro^mpher. 


Geo.  L.  Swendsen. 
W.  G.  Swendsen . . 

do 

W.  P.  Hardesty... 
do 


hei 


Gage 
leignt. 


Feel. 


4.60 
5.95 
3.52 
3.66 


Dfschaig^. 


Second-Jeet, 
976 
581 
1,333 
136 
168 


136  STREAM   MEASUREMENTS    IN   1903,  PART   IV.  lKo.m 

Mean  daily  gage  heighty  infeet,  of  Bear  River  at  Dingle,  Idaho,  for  190S, 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1 

5.00 
6.00 
5.20 
5.30 
5.50 
5.60 
5.90 
6.00 
6.00 
6.00 
6.10 
6.10 
5.80 
5.70 
5.60 
6.00 
6.90 
6.90 
5.90 
6.10 
6.90 
6.90 
5.80 
6.70 
5.70 
5.50 
5.40 
5.40 
5.30 
5.20 

5.00 
4.90 
4.70 
4.70 
4.60 
4.60 
4.60 
4.60 
4.50 
4.40 
4.50 
4.50 
4.50 
4.50 
4.40 
4.40 
4.80 
4.30 
4.80 
4.80 
4.20 
4.20 
4.10 
4.10 
4.00 
4.00 
4.00 
4.00 
4.00 
3.90 
3.90 

3.90 
8.90 
8.90 
3.90 
3.90 
3.90 
8.80 
8.80 
3.80 
3.80 
3.80 
3.80 
3.80 
8.80 
8.80 
8.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
8.60 
8.60 
8.60 
8.60 
3.60 
8.60 
3.60 
3.50 

3.50 
3.50 
8.50 
8.50 
8.50 
3.50 
8.60 
3.50 
8.50 
8.50 
3.50 
3.50 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
8.60 
3.60 
3.60 
8.60 
3.60 
8.60 
3.60 
3.60 
3.60 
8.60 
8.60 
3.60 

3.60 
3.60 
3,70 
3.70 
3.70 
3.70 
S.70 
3.70 
3.70 
3.70 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
8.60 
3.60 
3.60 
3.63 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 

8.60 
3.60 

s.eo 

3.60 
3.60 
3.  GO 
3.70 
8.70 
3.70 
3.60 
8.50 
3.60 
3.60 
3.80 
8.70 
8.90 
8.50 
8.70 

8.90 

3.80 

8.80 

8.80 

3.80 

3.70 

4.50 

4.00 

3.80 

4.40, 

3.90, 

3.» 

2 

4.10 

8 

4.50 

4 

4.jti 

5 

5.10 

6 

170 

7 

3.60 

8 

4.00 

9 

4.QU 

10 

4.65 
4.60 
4.40 
4.40 
4.50 
4.60 
4.70 
4.90 
5.00 
4.90 
6.20 
5.00 
5.00 
4.90 
4.80 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
5.00 

4.10 

11 

a.io 

12 

3. 3D 

13 

3.20 

14 

3.SD 

15 

3.20 

16 

3.30 

17 

3.50 

18 

3.30 

19 

3u40 

20 

3.40 

21 

3.40 

22 

3.40 

23 

3.40 

24 

26 

3.40 

20 

8.50 

27 

3.50 

28 

29 

3.eD 

30 

3.60 

31* 

1 

Rating  table  for  Bear  Riirr  at  Dingle,  Idaho,  from  May  10  to  Deceml>er  SI,  190S. 


Gage 
height. 


Feet. 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 


1 

Discharge. 

! 

Gage 
height. 

Discharge.  , 

1 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feel. 

279 

4.8 

695     , 

5.6 

1,135 

322    , 

4.9 

750     1 

5.7 

1,190 

369 

5.0 

805     1 

5.8 

1,245    1 

421 

5.1 

860 

5.9 

1,300    1 

475 

5.2 

915 

6.0 

1,355    ! 

530 

5.3 

970     1 

6.1 

1,410 

585     ' 

5.4 

1,025 

640     i 

5.5 

1,080 

Table  well  defined.     Rating  table  does  not  take  into  account  canals  taken  out 
immediately  above  this  station. 


HOYT.J  INTERIOR   BASIN.  137 

Etiimated  monthly  discharge  of  Bear  River  at  Dingle,  Idaho,  for  190$, 


Month. 


May  10-31 . 

June 

Jaly 

August 

September - 
October  ... 
November . 
December  « 


DlacbaiKe  in  aecond-feet. 


Maximum,  i  Minimum. 


915 
1,410 
805 
241 
153 
178 
530 
860 


475 
805 
241 
131 
131 
153 
131 
82 


Mean. 


704 
1,179 
458 
191 
145 
159 
205 
218 


ToUl  in 
acre-feet. 


30,720 
70,155 
28,161 
11,744 
8,628 
9,776 
12, 198 
13,404 


a  December  24  and  27-31  estimated. 


LOGAN   RITER  NEAR  IX>GAN,  UTAH. 


The  station  on  Logan  River  ivas  established  June  1,  1896,  about  2 
miles  east  of  Logan,  Utah.  The  original  equipment  consisted  of  a 
cable  and  car  and  two  gages.  One  gage  was  a  vertical  iron  post  set 
in  the  bed  of  the  stream,  and  the  other  a  vertical  wooden  gage  near 
the  above.  The  bench  mark  for  both  gages  is  a  stone  marked  "  B.  M., 
35  ft."  northwest  of  the  wooden  gage.  Its  elevation  is  14.01  feet 
above  gage  datum. 

The  observations  are  taken  by  the  Hercules  Power  Company  free 
of  charge,  but  the  local  conditions  at  the  station  became  unsatisfactory, 
and  readings  were  discontinued  July  18,  1903. 

However,  local  interest  in  the  station  was  such  that  plans  were 
made  for  a  reestablishment  of  the  station  at  a  more  suitable  point. 
The  new  station  will  be  ready  for  use  early  in  1904. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Discharge  measuremenU  of  Logan  River  near  Logan,  UlaJt,  in  190S. 


Date. 

Hydrographer. 

h^i?h^.       ^^^-^-' 

1 

January  17 

G.  L.  Swendsen 

Ftet. 
2.63 
2.61 
2.63 

Second-feet. 
164 

March  19 

do 

159 

April  8 

do 

165 
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Mean  daily  gage  Jieightf  in  feet^  of  Lagan  River  near  Logan,  Oto/i,  for  190S, 


.  Day- 

Jan. 

Feb. 

M«r. 

Apr. 

May. 

JUDC. 

July. 

1 

2.68 
2.75 
2.66 
2.66 
2.66 
2.60 
2.62 
2.60 
2.60 
2.60 
2.62 
3.66 
8.86 
8.64 
8.60 
2.68 
2.60 
2.63 
2.64 
2.64 
2.64 
2.63 
2.64 
2.60 

2.64 
2.66 
2.67 
Z66 
2.62 
2.64 
2.62 
2.64 
2.63 
2.63 
2.68 
2.66 
2.62 
2.62 
2.54 
2.62 
2.62 
2.52 
2.62 
2.66 
2,66 
2.66 
2.66 
2.66 
2.60 
2.62 
2.64 
2.66 

2.64 
2.64 
2.62 
2.62 
2.62 
2.62 
2.66 
2.64 
2.66 
2.62 
2,62 
2.62 
2.66 
2.64 
2.64 
2.64 
2.64 
2.64 
2,62 
2.62 
2.62 

2.75 
2.75 
2.69 
2.71 
2.62 
2.69 
2.69 
2.62 

2.62 
2.94 
2.75 
2.76 
2.75 
2.74 
2.86 
2.87 
2.84 
2.79 
2.84 
2.87 

3.38 
3.00 
3.62 
3.58 
8.58 
8.51 
8.60 
3.58 
3.60 

3.75  1       3.S7 

2 

S.»7  1       J.6-: 

3 

3.67  1       3.5:} 

4 

;        3.52 

5 

1        ISO 

6 

4.34  I        3.50 

7 

s.» 

8 

1    ,.« 

9 

10 .                       



1    ,.« 

3.42 

11 

3.34 
8.44 
3.62 
8. 62 
3.75 
3.67 

3.50 
3.50 
8.44 
8.44 
3.50 
3.50 
3.87 
8.86 
8.87 

8.44 
8.44 
3.64 
3.63 

4.42 
4.50 
4.42 
4.34 
4.35 

4.85 
4.00 
8.70 
3.70 
3.90 

a42 

12 

18 

3.34 

14 

15 

16 

17 

18 

19 

3.34 
3,29 
3.-29 
3.30 
3.30 

20 

21 

22 

8.87       

23 

2.62 
2.62 
2.64 
2.64 
2.64 
2.62 

2.91 
8.29 
8.21 
8.28 
8.26 
3.88 
8.85 
8. 86 

3.85   

24 

26 

8.76  i 

28 

2.64 
2.60 
2.80 
2.64 
2.64 
2.64 

8.88  i  

27 

8.82   

28 

*        1 

3.75   - 

29 

8.75 
8.67 

30 

2.64 
2.72 

81 



WEBER  RIVER  NEAR  UINTA,  UTAH. 

The  gaging  station  on  Weber  River,  established  in  October,  1899,  is 
located  in  the  canyon  5  miles  east  of  Uinta,  on  the  Union  Pacific  Rail- 
road, immediately  above  the  narrows  known  as  Devils  Gate.  The 
gage  is  vertical  and  is  supported  from  above  by  a  projecting  timber 
placed  out  of  reach  of  high  water.  It  is  read  by  Hugh  McQueen. 
The  bench  mark  consists  of  a  spike  driven  into  the  first  telegi*aph  pole 
in  the  canyon  above  the  gage,  at  an  elevation  of  17.44  feet  above 
gage  datum.  The  equipment  consisted  of  a  cable  and  car,  but  these 
were  condemned  early  in  1903  and  are  not  now  in  use.  Observations 
were  continued  until  July  11,  1903,  when  the  State  engineer  began  a 
systematic  study  of  the  Weber  River  water  supply. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 
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Discharge  meaturemerUs  of  Weber  River  near  r^nto,  WoA,  in  190S, 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

Jftn^mry  12  .     ..    ...^ 

G.  L.  Swei 
....do  ... 

id»€»n 

Feei. 
1.41 
2.50 
3.40 

Seamd'/eet. 
124 

April  13 

621 

May  18 

....do 

677 

Mean  daily  gage  height,  in  feet,  of  Weber  Miver  near  Ointa,  Utahj  for  1903. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

4.10 
8.80 
8.10 
2.70 
2.60 
2.50 
2.50 
2.60 
8.10 
2.90 
2.80 
2.60 
2.50 
2.60 
2.60 
2.70 

2.80 
2.90 
3.00 
8.10 
8.20 
3.90 
3.80 
3.30 
3.20 
3.20 
3.10 
3.00 
3.10 
3.30 
3.30 
8.30 

8.70 
3.90 
4.10 
4.20 
4.20 
4.10 
4.06 
4.05 
4.06 
4.05 
8.65 
8.80 
8.65 
8.56 
8.66 
8.45 

2.40 
2.30 
2.20 
2.20 
2,20 
2.10 
2.00 
2.00 
1.90 
1.90 
1.80 

17.. 

2.60 
2.50 
2.60 
2.60 
2.70 
2.80 
2.90 
8.00 
8.10 
3.20 
8.40 
3.80 
8.10 
2.90 

8.40 
8.40 
8.80 
3.10 
3.20 
3.20 
3.10 
3.20 
3.20 
3.20 
3.40 
3.40 
3.40 
3.40 
3.50 

8.66 
3.45 
8.45 
8.35 
8.20 
3.10 
3.00 
2.90 
2.75 
2.66 
2.55 
2.50 
2.60 
2.40 

2 

18 

S 

19 

4 

20 

5 

21  . 

6 

22 

7 

23 

8 

24 

9 

26 

10 

26 

11 

27 

12 

28 

13 

29 

14 

90 

3.60 
4.30 

15 

81 

16 

AMERICAN  FORK  RIVER  NEAR  AMERICAN   FORK,  UTAH. 

This  station  was  established  May  21,  1900,  by  C.  C.  Babb.  It  is 
located  about  6  miles  northeast  of  the  town  of  American  Fork,  Utah, 
50  feet  north  of  the  county  road,  and  200  feet  southwest  of  the  power 
house  of  the  electric  company.  Measurements  are  made  over  a 
sharp,  crested,  rectangular  weir.  A  nail  driven  into  the  weir  structure, 
just  south  of  the  south  opening  and  level  with  the  crest  of  the  weir, 
serves  to  determine  gage  heights.  The  observer  is  Peter  Anderson. 
During  floods  considerable  gravel  runs  in  the  stream  and  is  depos- 
ited just  above  the  weir,  making  measurement  at  such  times  erroneous. 
When  this  diflBculty  becomes  pronounced,  several  planks  in  the  dam 
are  raised  and  the  gravel  is  sluiced  out. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 
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Discharge  meaauremerUs  of  American  Fork  River  near  American  Fork,  Utah,  in  J90S. 


Date. 

Hydrognpher. 

Gage  height. 

Diachaige. 

April  6 

C.  Tanner 

Feei. 
0.49 
.Si 

SeantdS<ti. 
a  24 

December  1 

do 1 

*»22 

a  Weir  measarement. 


yfean  daily  gage  height,  in  feet,  of  American  Fork  River  near  American  Fork,  Utah, 

for  190S. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

0.68 

.68 

.77 

.82 

.88 

.92 

.96 

.92 

.95 

.98 

.99 

1.11 

1.25 

1.33 

1.26 

1.25 

1.07 

.95 

.84 

.78 

.-78 

.76 

.72 

.74 

.71 

.74 

.81 

.84 

.85 

1.01 

1.16 

1.30 
1.44 
1.43 
1.46 
1.50 
1.56 
1.69 
1.59 
1.63 
1.62 
1.48 
1.50 
1.44 
1.48 
1.37 
1.48 
1.50 
1.52 
1.41 
1.31 

1.02 
1.04 
1.05 
1.02 
.98 

0.94 
.90 

.76 
.79 
.76 
.74 
.72 
.71 
.70 
.70 
.70 
.68 
.66 
.66 
.64 
.64 
.61 
.60 
.68 
.56 
.55 
.62 
.62 
.50 
.49 
.48 
.4H 
.47 
.45 

0.46 
.46 
.45 
.44 
.44 
.42 
.41 
.41 
.41 
.41 
.42 
.40 
.40 
.99 
.39 
.38 
.38 
.37 
.87 
.87 
.87 
.36 
.36 
.36 
.86 
.36 
.35 
.34 
.35 
.83 
.83 

0.38 

.33 
.38 
.33 
.33 
.33 
.83 
.33 
.33 

:S 

.83 
.32 
.32 
.82 
.82 
.32 
.32 

0.46 
.44 
.43 
.41 
.41 
.42 
.40 
.40 
.40 
.40 
.43 
.42 
.41 
.40 
.40 
.89 
.39 
.89 
.89 
.38 
.88 
.88 
.87 
.87 
.87 
.87 
.36 
.86 
.86 
.35 
.35 

.35 
.35 
.35 

.84 

.84 

.33 

.S3 

.86 

.38 

.37 

.86 

.85 

.33 

.32 

.84 

.84 

.84 

.34 

.84 

.85 

.34 

.33  ' 

.32  1 

■"1 

o.» 

2 

» 

3 

.30 

4 

.30 

6 

27 

6 

0.49 
.35 
.33 
.39 
.43 
.42 
.40 
.43 
.44 
.40 
.41 
.42 
.44 
.40 
.42 
.41 
.50 
.60 
.75 
.81 
.87 
.80 
.70 
.61 
.59 

:« 

7 

.30 

8 "...   

.30 

9 

.30 

10 

.31 

11 

.31 

12 

.31 

13 

.31 

14 

.SI 

15 

.31 

16 

.31 

17 

.31 

18 

.SI 

19 

.31 

20 

.31 

21 

.31 

22 

30 

23 

.31 

24 

.31 

25 

31 

26 

.31 

27 

.30 

28 

30 

29 

30 

31 

> 

PROVO  RIVER  AT 


A.  &  S.  L.  R.  R.  BRIDGE,  PROVO,  UTAH. 


This  station  was  established  May  24,  1903,  by  C.  Tanner.  It  is 
located  at  the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  bridge, 
one-half  mile  from  Provo,  Utah.  The  Rio  Grande  Western  Railway 
bridge  is  about  300  feet  east  of  the  station.  The  gage  is  a  vertical 
rod  fastened  to  a  cottonwood  post,  which  is  set  in  the  bed  of  the  river 
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near  the  left,  or  south,  bank.  The  top  of  the  post  is  spiked  to  a  stringer 
of  the  bridge.  The  gage  is  read  once  each  day  by  Fred  Thomson. 
Discharge  measurements  at  high  water  are  made  from  the  railroad 
bridge  to  which  the  gage  is  attached.  At  low  stages  measurements  are 
made  by  wading.  The  initial  point  for  soundings  is  the  north  face  of 
the  left,  or  south,  abutment.  The  channel  is  straight  for  175  feet  above 
and  for  30()  feet  below  the  station.  The  current  is  swift.  There  are 
two  channels  at  low  water  and  one  channel  at  high  water.  Both  banks 
have  an  elevation  of  about  8  feet  above  the  river  bed,  and  will  over- 
flow only  at  extreme  flood  stages.  The  bed  of  the  stream  is  composed 
of  gravel  and  bowlders  and  is  somewhat  shifting.  The  bench  mark  is 
a  cross  chiseled  on  the  top  of  the  south,  or  left,  bridge  abutment  near 
the  northwest  corner.  The  letters  "B.  M."  are  chiseled  near  the 
bench  mark.     Its  elevation  is  6.66  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Discharge  mecuuremenis  of  Provo  River  at  S.  P.,  L.  A.  and  S.  L,  R,  R.  bridge,  Provo, 

IMh,  in  190S. 


Date. 


May  24 

Jane  6 

October  31... 
Xovember  23 


Hydrographer. 


C.  Tanner . 

do.... 

do..., 

do.... 


Gage 
leight. 


beigl 


0.92 

1.82 

.20 


Dlflcharge. 

Secondrfeel, 

180 

738 

10 

130 


I 


Mean  daily  gage  height,  in  feet,  of  Provo  River  at  S.  P.,  L.  A.  and  8.  L.  R.  R.  bridge, 

Provo,  Utah,  for  190S. 


Day. 

May. 

June. 

Nov. 

Dec. 
0.89 

Day. 

May. 

June. 

Nov. 

Dec. 

1                 

1.06 
1.42 
1.68 

17 

1.40 
1.88 
1.28 

i.ao 

1.10 
1.08 
.90 
.74 
.44 
.12 
.06 
(") 

(«) 
0.76 

2             

18 

0.97 

8 

19 

4                          

1.74 

20 ' 

5                 

l.M 
1.86 
1.78 
1.80 
1.92 

21 

6     

.96 

22 

.88 

7 

28 

.94 

g                    

.86 

24 

0.92 
.82 
.68 
.70 
.68 
.68 

9            

25 

.90 

10      

1.72 
1.74 

26 

11 

27 

12                  

1.68 
1.66 
1.68 
1.64 

.90 

28 

13               

29 

.90 

14      

30 

.66 

15 

.90 

31 

.82 

16 

.« 

oNo  discharge  from  June  27  to  November  18, 1906. 
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RaJdng  table  for  Provo  River  at  8.  P.,  L,  A,  and  S.  L.  R.  R,  bridge,  Provo,  Utah,  for  190S. 


Diiwhange. 

he^t. 

DiflchaxKe. 

Gage 
height. 

1 
Dischaige. 

1 

h^S. 

Dlsctiafge. 

Secondr/eei. 

Feet. 

Second-feet. 

JIM. 

Seeondr/eet,  \ 

Feet. 

Scemui'J&t, 

0.0 

0 

0.5 

55 

1.0 

200      ; 

1.5 

465 

.1 

3 

.6 

76 

1.1 

242 

1.6 

540 

.2 

10 

.7 

101 

1.2 

289 

1.7 

620 

.3 

22 

.8 

130 

1.3 

342    1 

1.8 

710 

.4 

37 

.9 

163 

1.4 

400    1 

1.9 

810 

Estimated  monthly  discharge  of  Provo  River  aiS.  P.,  L.A,  and  S.  L.  R.  R.  bridge,  Prot-o^ 

Utah,  for  190S. 


Month. 


May  24-31 

Junel-27 

November  18,  22,  25. 
December  (8  days) . . 


DischaiKe  in  second-feet. 


Maximum. 


832 


189 


Minimum. 


150 


Mean. 

116 
443 
146 
168 


Total  in 
acre-feet. 


1,841 
23,725 


« 10, 330 


a  The  flow  was  so  uniform  ttiat  the  mean  for  8  days  (168)  was  assumed  to  hold  for  the  entire  month 
and  the  acre-feet  were  computed  for  the  whole  month. 

PROVO   BIVER  AT  MOUTH  OF  CANYON,  NEAB  PEOVO,  ITTAH. 

This  station  was  established  July  27,  1889,  by  Samuel  Fortier.  It 
is  located  -about  6  miles  north  of  Provo  and  above  the  head  of  mast 
of  the  irrigation  canals  of  Utah  Valley.  The  diversion  works  of  the 
company  which  develop  power  at  the  mouth  of  Provo  Canyon  for 
electric  transmission  to  the  mines  west  of  Provo  are  located  about  5 
miles  above  the  station.  The  Heber  branch  of  the  Denver  and  Rio 
Grande  Railway  passes  within  20  feet  of  the  new  gage  rod.  The  sta- 
tion is  one-eighth  mile  above  the  county  bridge.  The  old  gage  is  an 
inclined  rod  set  on  the  left  bank.  The  new  gage  is  a  vertical  aspen 
stick  set  on  the  right  bank  90  feet  northeast  of  the  old  gage.  Both 
gages  read  4.80  feet  when  the  new  gage  was  installed,  but  the  zero  of 
the  new  gage  is  0.10  foot  above  the  zero  of  the  old  gage.  The  gage 
is  read  twice  each  day  by  L.  T.  Walter.  Discharge  nieasuremenL^ 
are  made  by  means  of  a  cable  and  car  located  at  the  gage.  Instead  of 
using  a  tagged  wire,  the  cable  has  been  marked  with  white  paint  every 
3  feet.  The  initial  point  for  soundings  is  the  first  white  mark  on  tho 
cable  south  of  the  vertical  post  which  supports  the  cable  on  the  right 
bank.  The  channel  is  straight  for  200  feet  above  and  for  100  feet 
below  the  station.    The  right  bank  is  steep  and  rocky  and  has  an 
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elevation  of  about  10  feet  above  the  zero  of  the  gage.  The  left  bank 
is  sloping  and  has  an  elevation  of  about  7  feet  above  the  zero  of  the 
^^e.  It  is  liable  to  overflow  at  flood  stages.  The  bed  of  the  stream 
is  composed  of  bowlders  and  is  permanent.  The  current  is  swift  and 
at  flood  stages  has  a  velocity  that  is  too  high  for  accurate  measurement. 
There  is  one  channel  up  to  the  point  where  the  river  overflows  the 
left  bank.  Above  this  stage  there  are  two  channels.  The  bench 
mark  is  a  cross  chiseled  in  a  limestone  rock  about  1  foot  square,  which 
bears  south  15°  E.  and  is  100  feet  distant  from  the  old  gage.  Its 
elevation  is  6.98  feet  above  the  zero  of  the  old  (inclined)  gage.  The 
letters  ''B.  M."  are  chiseled  in  the  rock. 

The  observations  of  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

IHscharffe  mecuuremenU  of  Provo  River  at  mouth  of  canyon,  near  Provo,  Utahf  iti  490S, 


Date. 


January  19  . . . 

April4 

May  27 

June  5 

July9 

August  3 

September  20  . 
October  21.... 


Hydrographer. 


Oa«re  height   Discharge. 


G.  L.  Swendsen. 

C.  Tanner 

do 


.do. 

.do. 

.do 

.do. 

.do 


Put, 
4.02 
4.66 
4.75 
6.10 
4.28 
4.20 
4.20 
4.40 


Secondrfeei. 
182 
381 
393 
1,197 
220 
193 
182 
215 


Mean  daily  gage  heighty  in  feet,  of  Provo  River  at  mouth  of  canyon,  near  Provo,  Utah,  for 

190S, 


Day. 


1.. 
2. 
3.. 
4.. 

6.. 
6.. 
7.. 

8-, 
9.. 

10., 

11.. 

12., 

13.. 

14.. 

15. 

16. 

17. 

18.. 


June.     July. 


6.10 
5.90 
5.97 
5.90 
5.73 
6.77 
5.67 

5.60 
6.47 
5.42 
5.37 


4.85 
4.85 
4.36 
4.30 


4.30 
4.30 
4.90 
4.30 
4.25 
4.30 

4.90 
4.30 
4.30 
4.30 
4.90 
4.30 


Aug. 


Sept. 


4.25  , 


4.20 
4.20 
4.20 
4.20 
4.20 
4.20 

4.20 
4.20 
4.20 
4.20 
4.25 
4.20 

4.20  ! 
4.20  { 


4.15 
4.15 
4.15 
4.10 
4.10 


4.10 
4.15 
4.15 
4.20 
4.30 
4.30 

4.30 
4.30 
4.25  j 
4.25 

4,20  1 


Oct. 

Nov. 

4.35 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.35 

4.35 

4.46 

4.35 

4.45 

4.85 

4.55 

4.35 

4.55 

4.35 

4.80 

4.35 

4.70 

4.40 

4.40 

4.65 

4.40 

4.65 

4.65 

Dec. 


4.55 
4.55 
4.56 
4.55 
4.55 


4.55 
4.65 
4.55 
4.55 
4.55 
4.55 

4.60 
4.50 
4.45 
4.46 
4.40 
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Mean  daily  gage  height^  in  feel,  of  Provo  River  at  mouth  of  canyon,  near  Prove,  Wth,  for 

190S — Ck)ntinued. 


»,. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

19 

5.80 
5.22 

4.30 
4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.27 
4.25 
4.25 

4.20 
4.20 
4.20 
4.20 

4.15 
4.15 
4.15 
4.15 
4.20 
4.20 

4.10 

4.20 

4,20 
4.25 
4.25 
4.25 
4.25 
4.25 

4.25 
4.30 
4.30 

4.40 
4.40 
4.40 
4.40 
4.85 
4.35 

4.35 
4.35 
4.35 
4.40 
4.40 
4.40 

4.6D 
4.60 
4.55  1 

4.55 
4.55 
4.55 
4.55  1 
4.55  1 
4.56 

■••4.«l 

"     '     *      'l 

4.« 

20     

21 

4.45 

22 

5.05 
5.00 
4.85 
4.70 
4.60 
4.55 

4.45 

23 

4..TP 

24     

4.96 

25 

4.50 

26 

4. -TO 

27 

28 

4.W 

29 

4.50 
4.35 

4.50 

80 

4.45 

31 

4.45 

Raiing  table  for  Provo  River  at  mouth  of  canyon,  near  Provo,  Utah,  for  190S. 


Gage 
height. 

Dischaige. 

1     Gage 
1   height. 

Diachaige. 

Gage 
height. 

Discharge. 

Gage 
height 

Diflcbaige. 

f\eet. 

Second-feet. 

'      Feet. 

Secondr/eet. 

F^eL 

Second'/eeL 

Feet, 

Second-fed. 

4.0 

155 

'       4.6 

332 

5.2 

620 

5.8 

9«0 

4.1 

168 

i       ^'^ 

375 

5.3 

670 

5.9 

1,050 

4.2 

188 

1      4.8 

420 

5.4 

730 

6.0 

1,120 

4.3 

218 

4.9 

465 

5.5 

790 

6.1 

1,195 

4.4 

253 

1      5.0 

515 

5.6 

850 

4.5 

291 

1      5.1 

565 

5.7 

1 

915 

Table  uncertain  owing  to  change  of  gage  and  an  obstruction  in  the  river  during  the 
latter  part  of  the  year. 

Estimated  monthly  discharge  of  Provo  River  at  mouth  of  canyon,  near  Provo,  Utah,  for  190S. 


Month. 


June  7-30  . 

July 

August 

September. 
October  ... 
November . 
December  . 
The  period 


Discharge  in  seoond-feet. 


Maximum. 


1,195 
235 
203 
218 
253 
420 
311 


Minimum. 


235 
203 
168 
168 
235 
253 
253 


Mean. 


685 
218 
187 
195 
245 
306 
292 


Total  in 
acre-feet 


32,608 
13,4(M 
11,498 
11,603 
15,  OW 
18,208 
17, 9W 
120,339 


Sunday  discharges  estimated. 
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SPANISH  FOBK  BIYER  NEAB  SPANISH  FORK,  UTAH. 

This  station  was  originally  established  May  23, 1900,  by  C.  C.  Babb. 
It  was  reestablished  March  26,  1908,  by  C.  Tanner.  It  is  located  600 
feet  above  the  dam  of  the  East  Bench  Irrigation  Company  and  6  miles 
southeast  of  Spanish  Fork,  Utah.  The  Rio  Grande  Western  Railroad 
track  is  about  300  feet  northeast  of  the  gage.  The  gage  is  a  1  by 
4:  inch  redwood  stick  4i  feet  long.  It  is  driven  firmly  in  the  bed  of 
the  river  and  is  well  braced.  It  is  graduated  to  feet,  tenths,  and  fif- 
tieths, and  located  near  the  right  bank  about  1  foot  from  the  water^s 
edge.  It  is  read  once  each  day  by  Levi  Thorpe.  Discharge  measure- 
ments are  made  by  wading.  The  initial  point  for  soundings  is  a  peeled 
Trillow  stake  on  the  right  bank  2  feet  northeast  of  the  gage.  The 
channel  is  straight  for  150  feet  above  and  below  the  station  and  the 
current  is  swift.  The  right  bank  is  about  4  feet  above  the  bed  of  the 
stream.  It  is  covered  with  a  dense  growth  of  willows  and  is  not  liable 
to  overflow.  The  left  bank  is  about  5i  feet  above  the  bed  of  the 
stream.  It  is  also  covered  with  willows.  The  bed  of  the  stream  is 
composed  of  coarse  gravel  and  sand,  somewhat  shifting.  The  change 
in  the  cross  section  takes  place  principally  in  the  right  half.  There  is 
but  one  channel  at  all  stages.  The  bench  mark  is  a  cross  on  a  lime- 
stone rock,  which  bears  south  36°  east  and  is  29  feet  distant  from  the 
gage.  On  the  south  face  of  the  rock  are  the  letters  ''U.  S.  G.  S."  in 
black  paint.     Its  elevation  is  7.16  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrogragher. 

Discharge  meagurements  of  Spanish  Fork  River  near  Spanish  Fork,  Utah,  for  1903, 


Date. 

Hydrographer. 

Gaffe 
height. 

DiHcharge. 

Mnrrh  2fl 

C.  Tanner 

Feet. 
1.61 
1.88 
2.42 
1.88 
1.50 
1.41 
1.39 
1.38 

Second-fed. 
124 

April  27 

do 

172 

May  28 

do 

268 

Jane  20 

C.  Calligter 

145 

Julj'  29 

C.  Tanner 

72 

September  22 

do 

53 

October  26 

do 

51 

December  16 

do 

53 

IBB  100—04- 


-10 
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Mean  dally  gage  heightjinfeetj  of  Spanish  Fork  River  near  Spanish  Fork,  Utah,  for  190S. 


Day. 


10.. 


12. 
13. 


15. 


17. 

18. 


20. 
21., 


23. 
24. 


25. 


27. 
28. 
29. 
80. 
31. 


Apr. !  May. 'June. 


July. 


I  . 


1.72 
1.76 
1.80 
1.82 
1.92 
1.97 
1.96 
2.00 
2.10 
2.10 
2.16 
2.16 
2.20 
2.32 
2.30 
2.38 
2.50 
2.34 
2.20 
2.14 
2.26 
2.22 
2.12 
2.30 
2.24 
2.28 
2.36 
2.48 
2.50 
2.56 
2.70 


2.84  ;  1. 


I  2.98 

I  3.05 

I  2.94 

I  2.90 

I  2.76 

I  2.70 

I  2.66 

2.M 

\  2.S2 

J  2.44 

I  2.42 

I  2.48 

2.20 

2.20 

2.14 

2.10 

2.00 

1.90 

1.84 

1.84 

1.80 

1.80 

1.78 

1.78 

1.74 

1.72 

1.72 

1.70 

1.70 


1.1 


I  ■ 
I 

I  1.64 

I  1.64 

I  1.68 

I  1.66 

!  1.66 

I  1.64 

'  1.60 

1.60 

1.58 

1.54 

1.50 

1.48 

1.48 

1.48 

1.58 

1.50 

1.50 

1.48 

1.48 

1.48 

1.50 

1.54 

1.48 

1.58 

1.50 

1.40 

1.48 

1.46 

1.46 


Aug.  Sept.    Oct.    Not.    Ih-.-. 


1.46  I 

1.46  I 

1.44] 

1.44, 

1.44 

1.42 

1.42 

1.42 

1.36 

1.34 

1.40 

1.34 

1.34 

1.34 

1.34 

1.34 

1.82 

1.32 

1.32 

1.36 

1.44 

'  1.36 

!  1.40 

j  1.38 

j  1.34 

J  1.34 

I  1.34 

I  1.34 

1.38 

1.88 

1.36 


1.86 
1.36  ' 
1.36  1 
1.36  ! 
1.88  1 
1.38  j 
1.38  ' 
1.36  I 
1.36  1 
1.36 
1.36  ' 
1.38  ' 
1.42  ! 
1.42 
1.42 
1  42 
1.42 
1.40 
1.42  j 

1.40  ; 

1.40  ' 
1.40  ! 
1.38' 
1.36  I 
1.86  ' 
1.36  I 
1.36  I 
1.38  I 
1.58  i 
1.46 


1.48 
1.56 
1.64 
1.44 
1.44 
1.46 
1.44 
1.44 
1.42 
1.42 
1.42 
1.42 
1.40 
1.40 
1.40 
1.40 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.S8 
1.38 
1.38 
1.40 
1.38 
1.38 
1.38 
1.32 


1.30 
1.30 

1.36  I 
1.24  I 
1.40  ' 
1.40 
1.42 
1.4S  _ 
1.44  ' 
1.42 
1.38 
1.90 
l.M 
1.48 
1.46 
1.40 
1.30 
l.SO 
1.32 
1.42  . 
1.42 
1.44 
11.44 
I  1.44 
,1.44 
1.41 
1  1.86 
I  1.24 
1.32  I 
1.34 


l.ft' 
1. 10 
].•> 
l.;>' 
1-3:: 
i.-j* 
1.  ->". 

1-J4 

l-2fi 
l.> 
\.\> 
1.5W 
I.S> 
\A'l 
1.4l> 

i.iO 

1.40 

l.:>s 

1.3»> 
1.34 
1.;* 
l.» 

1.38 
I.SL' 
l..> 
l.W 
1..^2 
1.54 
l.M 
l.M 


Rating  iahUfor  Spanish  Fork  River  near  Spanish  Fork,  Utah,  from  April  6  to  June  S, 

1903. 


Gage 
height. 


1-YcL 
1.4 
1.5 
1.6 
1.7 
1.8 


Discharge. 


Sccond'/eet. 
89 
105 
121 
139 
157 


Gage 
height. 

Discharge. 

Feet. 

Sfcond-feel. 

1.9 

175 

2.0 

193 

2.1 

211 

2.2 

229 

2.3 

247 

hlSTt. !  >"«»»««. 


Feci. 
2.4 
2.5 
2.6 
2.7 


,  Seeond-feeL 

265 
I  283 

!  301 

I  319 


Gage 
height. 


Fe<1. 
2.8 
2.9 
3.0 
3.1 


Dii«chai)?e. 

Seeond-ftft. 
338 
358 
378 
398 
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Hating  table  for  Spanish  Fork  River  near  Spanish  Fork^  IMi,  from  June  4  to  December 

SI,  J90S. 


leight. 


helgl 


1.2 
1.3 
1.4 
1.5 
1.6 


Discharge. 


Second'/eet. 
23 
36 
53 
71 


Gage 
height 


1.7 
1.8 
1.9 
2.0 
2.1 


Discharge. 

Gage 
height. 

ITecl. 

Diflchatfre. 

(Sage 
height. 

F^ct. 

Discharge. 

Second/eei. 

Second'/eet. 

Second-feet. 

107 

2.2 

207 

2.7 

314 

127 

2.3 

227 

2.8 

336 

147 

2.4 

248 

2.9 

358 

167 

2.5 

270 

3.0 

380 

187 

2.6 

1 

292    ! 

Estimated  motiUdy  discharge  of  Spajiish  Fork  River  near  Spanish  Fork^  Oa/i,  for  190S. 


MoDth 


April  6-30. 

May 

June 

July 

August 

September. 
October  ... 
November . 
December  . 
The  period 


Discharge  in  tiecond-feet. 


Maximum.  '  Minimum. 


193 

319 

388 

103 

64 

85 

96 

78 

85 


89 

143 

107 

'  53 

39 

46 

39 

28 

28 


Mean. 


122 
227 
218 
79 
48 
52 
55 
50 
50 


Total  in 
acre-feet. 


6,049 

13,958 

12,972 

4,858 

2,951 

3,094 

3,382 

2,975 

3,074 

53, 313 


SEVIER  RIVER   NEAR  GUNNISON,  UTAH. 

This  station,  established  by  Caleb  Tanner  on  June  29, 1900,  is  at  the 
wagon  bridge  which  crosses  the  stream  4  miles  west  of  the  town  of 
Gunnison  on  the  road  to  West  View  precinct.  The  gage  is  a  vertical 
1  by  4  inch  redwood  timber  painted  white  and  nailed  to  a  bridge  pile 
near  right  bank  of  the  stream.  It  is  gi*aduated  by  means  of  black 
paint  to  feet,  tenths,  and  fiftieths.  Discharge  measurements  are  made 
at  ordinary  stages  from  the  bridge  to  which  the  gage  is  attached.  At 
low  water  they  are  made  by  wading  about  2(X)  feet  below  the  bridge. 
The  initial  point  for  soundings,  when  measurements  are  made  from 
the  bridge,  is  the  bridge  pile  to  which  the  gage  is  fastened  on  the  right 
bank  of  the  stream.  When  measurements  are  made  by  wading  the 
initial  point  for  soundings  is  a  blazed  willow  peg  driven  into  the  right 
bank  of  the  stream.  On  the  left  bank  directly  opposite  the  initial 
point  is  a  1  by  3  inch  wooden  peg  standing  5  inches  above  the  ground. 
The  channel  is  straight  for  300  feet  above  and  below  the  station. 
Both  banks  are  about  10  feet  above  the  bed  of  the  stream,  are  covered 
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with  salt  grass,  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  sand  and  gravel,  free  from  vegetation,  and  is  permanent. 
There  is  one  channel  at  all  stages.  At  low  water  the  low  velocity  at 
the  bridge  makes  the  measurement  inaccurate  because  of  the  brid^^e 
piles  and  floating  debris.  This  is  overcome  by  using  the  section  below. 
The  bench  mark  is  the  top  of  a  post  at  the  southeast  corner  of  the 
bridge  marked  in  pencil  **  U.  S.  G.  S.  gage  B.  M."  Its  elevation  is 
13.23  feet  above  gage  datum. 

*     The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

DUcJiarge  measurements  of  Sevier  River  near  Gunnison,  VtaJi,  in  1903, 


Date. 


January  25... 
March  14.... 

April  11 

June  26 

July  30 

September  7  . 
November  11 


Hydrographer. 


C.  Tanner  . 

do  .... 

do  .... 

do  ... 

do  ... 

do  .... 

do  .... 


Gage 
height. 


Fnt. 

l.SO 

2.50 

1.22 

.78 

.70 

.61 

.85 


DiscbanKe. 


Second-j€tL 
193 
380 
91 
40 
32 
25 
41 


Mean  daily  gage 

height^  in  feet,  of  Sevier  River  near  Gunnison 

I,  Hah,  for 

190S. 

Day. 

Jan. 
1.70 

Feb. '  Mar. 

Apr. 
1.60 

May. 
0.30 

June. 

July. 

Aug. 
0.68 

Sept 

Oct. 
0.70 

Nov.    Dec. 

1 

'2.15 

1.50 

0.70 

0.62 

0.74       0.94 

2 

1.70 

'2.15 

1.62 

.30 

1.50 

.68 

.70 

.64 

.70 

.80     ;«) 

8 

1.70 

2.15 

1.65 

.60 

1.62 

.72 

.62 

.62 

.70 

.80      («) 

4 

1.80 

2.15 

1.67 

.45 

1.65 

.78 

.66 

.62 

.70 

.82       [0) 

5 

1.78 

'  2.15 

1.60 

.60 

1.75 

.70 

.70 

.62 

.72 

.84       (a) 

6 

1.80 

•  2.15 

1.50 

.60 

1.75 

.80 

.70 

.60 

.72 

.84  1    («) 

7 

1.80 

2.10 

1.32 

.72 

1.46 

.74 

.62 

.62 

.74 

.84  j    (a> 

8 

1.78 

2.10 

1.40 

.72 

1.35 

.68 

.62 

.62 

.74 

.84       (a) 

9 

1.80 

2.10 

1.25 

.77     1.60 

.70 

.62 

.62 

.76 

.84       («») 

10 

1.80 

2.10 

1.20 

.80  1  1.70 

.70 

.62 

.62 

.76 

.84       1.00 

11 

1.80 

2.00 

1.22 

.90 

1.70 

.72 

.62 

.64 

.74 

.84       l.lO 

12 

1.80 

2.00 

1.20 

.95 

1.55 

.72 

.68 

.64 

.76 

.86       l.fO 

13 

l.g5 

2.00 

1.10 

1.05 

1.55 

.68 

.64 

.64 

.78 

.90:     1.04 

14 

1.85 

2.05 

1.10 

1.05  1  1.55 

.70 

.64 

.64 

.76 

.90       1.08 

15 

1.80 

2.40 

1.00 

1.20 

1.65 

.70 

.64 

.64 

.76 

.94  1    («) 

16 

1.85 

2.45 

.92 

1.20 

1.80 

.72 

.62 

.66 

.76 

.96       (a) 

n 

1.80 

2.46 

.92 

1.07 

1.90 

.72 

.60 

.66 

.74 

.96      (a) 

18 

1.85 

2.10 

.90 

1.07 

1.70 

.74 

.60 

.66 

.74 

.96       («) 

19 

1.85 

2.10 

.90 

1.20 

1.40 

.72 

.60 

.66 

.72 

1.00       (fl) 

20 

1.85 

2.10 

.87 

i.ao 

1.40 

.78 

.60 

.68 

.72 

1.04       2.26 

21 

1.85 
1.85 
1.82 
l.«2 

2.20 
2.20 
2.20 

1.40 
1.40 
1.30 
1.30 

.77 
.72 
.72 
.72 

1.40 
1.66 
1.60 
1.60 

1.40 
1.40 
1.22 
.95 

.70 
.70 
.70 
.70 

.60 
.60 
.60 
.60 

.70 
.66 
.64 
.64 

.70 
.70 
.70 
.T2 

1.10  1     2.90 

22 

1.02  1     2.28 

23 

1.00  '    («) 

24 

1.00  .    («) 

alee. 


b  River  frozen  from  January  28  to  February  21,  inclusive. 
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Mean  daily  gage  height^  in  feet,  of  Sevier  River  near  Ounnison,  IMk^for  750^— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

0.70 
.90 
.84 
.74 
.70 
.70 
.68 

Aug. 

0.60 
.62 
.60 
.60 
.62 
.62 
.62 

Sept. 

Oct. 

0.72 
.70 
.72 
.72 
.72 
.72 
.72 

Nov. 

Dec. 

2ft 

1.82 
1.87 
1.87 
(-) 

2.16 
2.15 
2.16 
2.15 

1.85 

i.ao 

1.40 
1.87 
1.87 
1.40 
1.42 

0.78 
.78 
.72 
.70 
.70 
.70 

1.02 
1.50 
1.60 
].Gl2 
1.40 
1.80 
1.22 

0.82 
.62 
.62 
.74 
.76 
.76 

0.64 
.64 
.64 
.66 
.70 
.70 

0.96 
.96 
.96 
.94 
.92 
.94 

(a^ 

26 

(«) 

27 

2.00 

28 

2.00 

29 

1.90 

30 

(o) 

a •. 

(«) 

a  Ice.  h  River  frozen  from  January  28  to  February  21,  inclusive. 

Rating  table  for  Sevier  River  near  Qunnison,  TMh,  for  190S, 


Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Gage 
height 

i 
discharge. 

Qafe 
height. 

Discharge. 
Second'/eet. 

Ftei, 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Seeond'/eet. 

Feet. 

0.3 

8 

0.9 

47 

1.5 

135 

2.1 

268 

.4 

12     1 

1.0 

58 

1.6 

154 

2.2 

296 

.5 

16     ' 

1.1 

71 

1.7 

174 

2.3 

324 

.6 

22 

1.2 

85 

1.8 

194 

2.4 

352 

.7 

29    , 

1.3 

101 

1.9 

216 

2.5 

380 

.8 

37 

\ 

■ 

1.4 

"'! 

2.0 

241 

Table  well  determined. 

EfAimaUd  manihly  discharge  of  Sevier  River  near  Gunnisofif  Utah,  for  190S. 
[Drainage  area,  8,986  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  |  Minimum. 


January  1-27  « 

February  22-28 a.... 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  ( 12day8)a 

The  period... 


209 

296 

366 

168 

158 

216 

47 

29 

29 

35 

71 


158 

282 

101 

29 

8 

23 

27 

22 

22 

29 

32 


366 


Mean. 


195 

288 

221 

74 

76 

121 

31 

24 

25 

31 

48 

167 


108 


Total  in 
acre-feet. 


10,443 
Uj  1799 

13,589 
4,403 
4,673 
7,200 
1,906 
1,476 
1,488 
1,906 
2,856 
3,975 


57,914 


Run-off. 


Second-feet 
rsc 
mil 


per  square 
niile. 


0.049 
.072 
.055 
.019 
.019 
.030 
.008 
.006 
.006 
.008 
.012 
.042 


.027 


Depth  in 
inches. 


0.049 
.019 
.063 
.021 
.022 
.033 
.009 
.007 
.007 
.009 
.013 
.019 


.271 


a  River  frosen  from  January  28  to  February  21,  and  December  2-9, 15-19,  28-26,  and  30-^1. 
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SAN    PITCH   RIVER  NEAR  GUNNISON,  UTAH. 

This  station  was  established  June  30,  1900,  by  Caleb  Tanner.  It  is 
located  4  miles  northeast  of  Gunnison  and  one-eight  mile  west  of  the 
Rio  Grande  and  Western  Railroad.  The  station  is  just  west  of  the 
second  farmhouse  along  the  railroad  track  north  from  Gunnison. 
The  gage  consists  of  a  stronglj'  braced  vertical  timber  driven 
firmly  into  the  bed  of  the  stream  near  the  left  bank,  about  100  feet 
above  the  ford.  It  is  painted  white  and  graduated  by  means  of 
black  paint  to  feet,  tenths,  and  fiftieths.  Discharge  measurement^^ 
are  made  by  wading  directly  under  a  wire  stretched  across  the 
riv^er  at  the  station.  The  initial  point  for  soundings  is  the  west 
side  of  a  post  about  3  feet  high,  on  the  left  bank,  to  which  the  tagged 
line  is  attached.  The  channel  is  straight  for  100  feet  above  and  for 
200  feet  below  the  station.  The  current  is  swift.  Both  banks  are 
about  6  feet  above  the  bed  of  the  stream,  composed  of  clay,  and  cov- 
ered with  grass.  The  bed  of  the  stream  is  composed  of  sand  and 
gravel.  It  is  clean  and  fairly  permanent.  There  is  but  one  channel 
at  all  stages.  The  bed  shifts  somewhat  during  floods,  but  except  for 
this  the  conditions  are  good  for  accuracy.  The  bench  mark  is  the  top 
of  a  cedar  post,  1  foot  in  diameter,  set  firmly  in  the  ground,  40  feet 
west  of  the  gage  rod.     Its  elevation  is  5.96  feet  above  the  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Discharge  measurennenU  of  San  Pitch  River  near  Gunnison,  VtaJi,  in  190S. 


Date. 

Hydrographer. 

Gage  height. 

Discharge. 
Seewd-f'tt. 

n 

January  24 

Caleb  Tanner 

Feet. 
1.72 

March  15 

do 

1.76 
1.76 
2.18 
2.  IS 
1.73 

13 

April  12 

do 

15 

June  27.              

.    ...do 

62 

July  31                   

..do ,. 

67 

Novenil)erll 

do 

10 
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Mean  daily  gage  heigfU,  infeety  of  San  Pilch  River  near  Gunnison,  Vlah.for  It/OS, 


Day. 

Jan.  j  Feb.  |  Mar. 

Apr. 

Ma>-. 

2.28 
2.34 
2. 48 
2.86 
2.34 

June. 

2.44 
2,40 
2.40 
2.42 
2.62 

July. 

2.18 
2.16 
2.20 
2.20 
2.20 
2.20 
2.18 
2.18 
2.20 
2.22 
2.22 
2.22 
2.16 
2.18 
2.16 
2.18 
2.16 
2.16 
2.18 
2.18 
2.18 
2.16 
2.18 
2.20 

Aug. 

Sept. 

1.88 
2.00 
1.96 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.88 
1.86 
1.80 
1.80 
1.80 
1.80 
1.86 
1.86 
1.80 
1.80 
1.80 
1.82 
1.82 
1.82 
1.82 
1.80 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 

Nov. 

1.76 
1.74 
1.76 
1.76 
1.76 
1.76 
1.76 
1.76 
1.76 
1.76 
1.78 
1.78 
1.76 
1.76 
1.73 
1.73 
1.72 
1.72 
1.73 
1.80 
1.80 
1.78 
1.78 
1.80 
1.80 
1.78 
1.76 
1.78 
1.80 
1.80 

Dec. 

1 

1.70     1.71 
1.70    1.70 
1.70     1-70 

1.66 
1.70 
1.70 
1.72 
1.72 

1.92 
1.92 
1.86 
1.84 
1.76 

2.18     1.86 
2.16     1.88 
2.14     1.88 
2. 14     1. 88 

1.80 

2 

1.78 

3                

1.80 

4 

1.70 
1.70 

1.62 
1.63 

1.74 

5 

2.00 
1.92 
1.94 
1.90 
1.90 

1.86 
1.88 
1.88 
1.88 
1.86 

1.70 

6 

1.70  ■  1.64 
1.70  '  1.63 
1.70     1.64 
1.70  1  1.70 
1.70  '  1.68 
1.70     1.71 
1.70     1.71 

1.70  '  1.76 
1.66     1.76 

2.84     2,52 
2.42     2.40 

1.76 

7.           

1.76 

8 

1.70 
1.72 
1.70 
1.70 
1.70 

1.78 
1.80 
1.82 
1.82 
1.88 

2.44 
2.44 
2.66 
2.66 
2.68 
2.68 
2.66 
2.68 
2.68 
2.68 
2.48. 
2.48 
2.66 
2.68 
2.68 
2.58 
2.48 

2.36 
2.34 
2.62 
2.56 
2.64 
2.54 
2.54 
2.52 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.34 
2.34 
2.20 

1.74 

9 

1.76 

10 

1.90  !  1.H8 
1.90     1.86 
1.88     1.86 
1.88     1.88 

1.76 

11   

1.76 

12 

1.76 

13 

1.70 
1.70 
1.70 

1.63 
1.62 
1  fi2 

1.74  '  1.72 
1.74     1.76 

1.78 

14 

1.88 
1.88 
1.90 
1.90 
1.90 
1.88 

1.88 
1.88 
1.88 
1.88 
1.88 
1.88 

1.78 

\ft 

1.76 

1.78 
1.74 

1.78 
1.78 
1.78 

1.78 

16 

1.70     1.62 
1.70     1.64 
1.70     1.63 
1.70  j  1.62 
1.70  1  1.63 
1.70  .  1.63 
1.70  ,a1.70 

1.78 

17 

1.78 

18 

1.76     1-80 

1.78 

19 

1.74 
1.74 
1.70 
1.74 
1.76 
1.76 

1.76 
1.76 
1.78 
1.78 
1.78 
1.80 

1.76 

20 

1.88  '  1.88 
1.88     1.88 

1.78 

21 

1.78 

22  

1.88 
1.86 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.86 

1.88 
1.88 
1.86 
1.84 
1.84 
1.84 
l.W 
1.84 
1.84 

1.76 

23 

1.70 
1.72 
1.74 
1.72 

1.70 
1.72 

1.78 

24 

1.78 

25     

1.72     1.74 
ITO  '  1.7« 

2.28  1  2..S2  '  2.20  !  2.18 

1.78 

26 

2.28 
2.28 
2.26 
2.28 
2.28 

2.62 
2.62 
2.62 
2.62 
2.66 
2.72 

2.20 
2,18 
2.18 
2.20 
2.18 



2.20 
2.20 
2.20 
2.18 
2.18 
2.18 

1.68 

27 

1.74  '  1.68 
(a)       1.72 
(a)    

1.76 
1.76 
1.76 
1.78 
1.80 

1.78 

28 

1.78 

29 

1.80 

30 

31 

1.80 
1.80 

a  River  frozen  from  January  28  to  February  22. 
Rating  table  for  fhn  Pitch  River  near  Gunnison j  Utahy  for  190S. 


he^ht. 

Di.wharge. 

Gage 
height. 

Discharge. 

1 

height. 

Discharge. 

,    hefght. 

Discharge. 

Fed. 

Sceond-Jeet. 

Feet, 

Serond'/ect 

Feci. 

Second-feet. 

Feet. 

Secoitdfeet, 

1.7 

9 

2.0 

39     ; 

2.3 

82 

1       2.6 

136 

1.8 

18 

2.1 

52 

2.4 

100 

2.7 

154 

1.9 

28     ' 

2.2 

66 

2.5 

118 

2.8 

172 

152 
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EatimcUed  montldy  discharge  of  San  Pitch  River  near  Gunniaon,  Diahj  for  190S, 
[Drainage  area,  836  square  miles.] 


Month. 


January  a 

February  « 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  ...  .. 

The  year 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

13 

9 

10 

11 

3 

6 

18 

5 

12 

79 

11 

30 

158 

79 

123 

129 

63 

95 

69 

60 

64 

63 

24 

31 

26 

22 

25 

39 

16 

22 

18 

11 

15 

18 

7 

15 

158 

3 

37 

Total  in 
acre-feet. 


615 

333 

738 

1,785 

7,563 

5,a53 

3,935 

1,906 

1,488 

1,353 

893 

922 


Rnn-off. 


Second-feet 

per  square 

mile. 


0.012 
.007 
.014 
.036 
.147 
.114 
.077 
.037 
.030 
.026 
.018 
.018 


27,184  .045 


Depth  in 
Inches. 


0.014 
.007 
.016 
.040 

.127 

.m 

.043 
.033 

.m 

.020 
.021 


.609 


a  Ice,  January  28  to  February  22. 
HUMBOLDT  RIVER  NEAR  OREANA,  NEV. 

On  the  lower  reaches  of  this  river  measurements  have  been  made 
for  a  number  of  years  near  Oreana,  and  the  results  show  the  amount 
of  water  available  for  storage  at  the  possible  reservoir  sites  in  the 
vicinity  of  Humboldt  station  and  also  for  the  six  canal  systems  now 
in  operation  below  Oreana.  The  station  established  by  L.  H.  Taylor, 
January  27, 1896,  wa.s  located  at  the  old  Oreana  highway  bridge,  about 
12  miles  northeast  of  Lovelocks,  Nev.  The  bridge  abutment  to  which 
the  gage  was  fastened  was  undermined  and  fell  May  26, 1897.  A  tem- 
porary gage  was  used  until  September  8,  1897,  when  a  new  inclined 
one  was  placed  on  the  left  bank  of  the  river  about  a  mile  and  a  half 
above  the  site  of  the  old  gage  and  opposite  the  Central  Pacific  Railroad 
section  house. 

This  gage  was  washed  out.  The  present  gage  was  established 
November  29, 1902,  by  E.  C.  Murphy.  It  is  vertical,  in  two  sections, 
and  is  spiked  to  piles  at  the  site  of  the  old  dam.  The  datum  is  the 
same  as  that  of  the  old  gage.  The  gage  is  read  once  each  day  by 
John  Hart.  Discharge  measurements  are  made  at  high  water  by 
means  of  a  cable  and  car  located  at  the  gage.  At  low  water  measure- 
ments are  made  by  wading  a  short  distance  below  the  station.  The 
channel  is  straight  for  300  feet  above  and  for  200  feet  below  the 
station.  The  current  is  moderate.  The  right  bank  is  high  and  will 
not  overflow.     The  left  bank  will  overflow  only  at  extreme  high 
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water.  There  is  but  one  channel  at  all  stages.  The  bed  of  the  stream 
is  sandy  and  shifting.  The  bench  mark  consists  of  4  nails  driven 
into  the  pile  to  which  the  upper  section  of  the  gage  is  fastened.  Its 
elevation  is  5  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Diacliorge  meaturemeiUa  of  HumbolcU  River  near  Oreana,  Nev.,  in  190S. 


Date. 


Hydrographer. 


Gage  height. 


March  25 

May  28 

June  21 

Julys 

July  18 

AugastH 

November  19  . . . 


D.  W.  Hays.... 

W.  A.  Wolf 

do 

do 

do 

do 

A.  E.  Chandler 


Feet 

1.02 

.98 

.73 

2.45 

1.95 

.62 

-  .10 


Diflchaige. 


Seeond-feel. 
191 
145 
109 
479 
314 
82 
20 


Mean  daily  gage  height^  in  feet,  of  Humboldt  River  near  Oreana^  Nev.,  for  190S, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2 

3 ■. 

4 

5 

6 

7 

0.20 
.20 
.20 
.20 
.30 
.30 
.40 
.60 
.SO 
.60 
.60 
.50 
.50 
.50 
.60 
.60 
.50 
.50 
.50 
.50 
.40 
.40 
.40 
.30 
.30 
.80 
.70 
.70 
.70 
.60 
.60 

0.60 
.60 
.70 
.80 
.80 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.80 
.80 
.80 
.90 
.90 
1.00 
1.00 
1.10 
1.20 

1.20 

1.30 

1.20 

1.10 

1.00 

.90 

.80 

.70 

.70 

.60 

.60 

.60 

.50 

.60 

.60 

.60 

.60 

.60 

.70 

.80 

.90 

.90 

.90 

.90 

1.00 

1.00 

1.10 

1.10 

1.10 

1.20 

1.20 

1.80 
1.60 
1.80 
1.30 
1.40 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 

2.10 
1.90 
1.70 
1.60 
1.30 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
.90 
.90 
.90 
.90 
1.00 
1.02 
1.02 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.00 

.90 

.80 

.80 

.70 

.70 

.60 

.60 

.60 

.60 

.60 

.60 

.70 

.70 

.90 

1.10 

1.40 

1.40 

1.60 

1.60 

1.50 

1.60 

1.50 

2.70 

2.60 
2.60 
2.40 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.70 
1.70 
1.60 
1.50 
1.40 
1.40 
1.40 
1.30 
1.80 
1.20 
1.10 

1.00 
1.00 
.90 
.90 
.90 
.80 
.80 
.70 
.70 
.60 
.60 
.60 
.50 
.60 
.60 
.40 
.40 
.40 
.40 
.30 
.30 
.80 
.80 
.20 
.20 
.20 
.20 
.20 
.10 
.10 
.10 

0.10 
.10 
.10 
.10 
.10 
-.10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 
-.10 

-  .10 
-.10 



-0.10 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .20 

-  .20 

-  .30 
-.30 

-  .80 

-  .80 

-  .30 

-  .30 

-  .20 

-  .20 

-  .20 

-  .20 

-  .10 

-  .10 

-  .10 

-0.10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 
"  .10 

-  .10 
-  .10 

-  .10 

-  .10 

-  .10 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-0.10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

8 

-  .10 

9 

-  .10 

10 

-  .10 

11 

-  .10 

12 

-  .10 

13 

-  .10 

14 

-   .10 

15 

-  .10 

16 

-  .10 

17 

-  .10 

18 

-  .10 

19 

-  .10 

20 

-  .20 

21 

-  .20 

22 

-  .20 

23 

-  .20 

24 

-  .20 

25 

-  .20 

26 

-  .20 

27 

-  .10 

28 

-  .10 

29 

30 

-  .10 
+  .10 

SI 

.10 
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Rating  table  for  Humboldt  River  near  Oreamiy  Nev.,for  1903, 


Gage 
height. 

Discharge. 
Secfmd-feet. 

height. 

Discharge. 

heiglft. 

Discharge. 

Gage 
height. 

1 
Discharge.  \ 

Feel. 

FeeL 

Sccond'Ject. 

Feet. 

Second-feet.  , 

Ftet. 

SeeoHd'fffi. 

-0.3 

8 

,       0.6 

77 

1.3 

187     , 

2.1 

358 

-  .2 

13 

;     .6 

89 

1.4 

203    1 

2.2 

390 

-  .1 

20 

1        .7 

101 

1.5 

220    1 

2.3 

423 

.0 

28 

i        •« 

114 

1.6 

238    i 

2.4 

458 

.1 

37 

1        •« 

128 

1.7 

258    ' 

2.5 

496 

.2 

46 

1      1.0 

142 

1.8 

279    1 

2.6 

537 

.3 

56 

1  1.1 

156 

1.9 

302    ' 

2.7 

580 

.4 

66 

1.2 

171 

2.0 

328 

Table  fairly  well  determined. 

Estimated  monthly  discharge  of  Humboldt  River  near  Oreana,  Nev,,  for  1903, 
[Drainage  area,  13,80()  square  miles.] 


Month. 


January  

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


101 

171 

187 

458 

358 

580 

537 

142 

37 

20. 

20 

37 

580 


Minimum. 


46 

89 

77 

187 

128 

77 

156 

37 

20 

8 

13 

13 

8 


Mean. 


71 
125 
124 
349 


Total  in 
acre-feet. 


I 


157 
307 

78 

23 

15 

19 

20  I 

121 


4,366 

6,942 

7,624 

20,767 

10, 391 

9,342 

18, 877 

4,796 

1,369 

922 

1,131 

1,230 

87, 757 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.005 
.009 
.009 
.025 
.012 
.011  , 
.022  I 
.006  I 
.002  I 
.001  . 

.001 ; 

.001  ' 
.009  I 


0.006 
.009 
.010 
.028 
.014 
.012 
.025 
.007 
.002 
.001 
.001 
.001 

.116 
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HUMBOLDT  RIVER  KRAR  GOLOONDA,  NEV. 

The  gaging  station  near  Golconda  is  located  near  the  great  northern 
t>end  of  Humboldt  River  and  below  the  central  valley.  It  is  about  12 
miles  above  the  mouth  of  Little  Humboldt  River.  The  station  was 
established  by  L.  H.  Taylor,  October  24, 1894,  and  has  been  maintained 
continuously  since  that  time.  It  is  located  li  miles  north  of  the  town. 
Xhe  new  inclined  gage,  installed  November  28, 1902J  by  E.  C.  Murphy, 
is  fastened  to  the  left  bank  by  4  by  4  inch  stakes.  The  zeros  of  the 
old  and  new  gages  are  at  the  same  elevation.  The  bench  mark  is  a  4 
b^'  4  inch  timber  driven  4  feet  north  of  the  cable  post  on  the  left  bank, 
at  an  elevation  of  10.75  feet  above  the  zero  of  the  gage.  Measure- 
ments are  made  from  a  cable  and  suspended  car.  The  banks  are 
moderately  high,  but  liable  to  overflow  at  extreme  high  water.  The 
\yed  of  the  stream  is  of  gravel  and  sand  and  is  somewhat  shifting. 

The  channel  is  straight  for  300  feet  above  and  for  100  feet  below  the 
station.  There  is  but  one  channel  at  all  stages.  At  the  cable  the  cur- 
rent is  sluggish  at  low  stages,  but  measurements  can  be  made  above  or 
below  by  wading.     The  gage  is  read  once  each  day  by  Irene  Lyng. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Humboldt  River  near  Golconda^  Nev. ,  in  190S. 


Date. 


March  24.... 

June  6 

June  11 

July  20 , 

August  12 

November  6  . 


Hydrographer. 


D.W.Hays 

W.  A.  Wolf 

D.  W.  Hays 

W.  A.  Wolf 

do 

A.  E.  Chandler . 


Gage 
height. 

Dif^harge. 

Feet. 

Second-feet. 

3.80 

234 

4.22 

331 

4.46 

315 

3.36 

221 

.86 

29.6 

-  .23 

1.5 
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Mean  daily  gage  height,  in  feet,  of  Humboldt  River  near  Oolconda,  Ner.,for  190S. 


Day. 


1. 
2. 
8. 
4. 

5, 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 


Jan.    Feb.    Mar.   Apr.   May.  June.  Joly.  Aug.  Sept.    Oct    Nor.     Dec 


0.80 
.90 
.90 
.90 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.30 
1.80 
1.30 
1.30 
1.80 
1.80 
1.40 
X.40| 
1.60  I 
1.60 
1.80 
1.90 
2,00 
2.00 
2.10 
2.20 
2.80 


2.40 
2.50 
2.60 
8.00 
3.00 
3.00 
8.00 
8.10 
8.10 
8.20 
3.20 
3.20 
3.20 
8.20 
8.20 
8.20 
8.10 
3.00 
8.00 
3.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 


8.10 
3.20 
8.80 
8.80 
3.20 
3.00 
2.90 
8.00 
8.20 
3.80 
3.50 
8.60 
3.70 
8.90 
8.90 
8.90 
3.90 
8.90 
8.90 
4.00 
4.00 
4.00 
4.00 
4.10 
4.10 
4.10 
4.10 
4.10 
4.20 
4.20 
4.30 


4.80 
4.40 
4.60 
4.60 
4.70 
4.80 
4.90 
5.00 
5.40 
5.70 
6.00 
6.00 
6.00 
6.00 
5.90 
5.90 
5.80 
5.80 
5.70 
5.60 
5.50 
5.40 
5.80 
5.80 
5.30 
5.30 
5.80 
6.20 
5.10 
6.00 


6.00 
5.00 
4.80 
4.70 
4.60 
4.60 
4.40 
4.20 
4.10 
4.10 
4.00 
4.00 
8.90 
3.80 
8.80 
8.80 
8.70 
8.60 
8.60 
8.60 
8.60 
8.60 
8.60 
8.«0 
8.80 
8.90 
4.00 
4.80 
4.60 
4.60 
4.60 


4.60 
4.40 
4.40 
4.40 
4.30 
4.80 
4.20 
4.20 
4.10 
4.10 
4.10 
4.00 
4.00 
4.80 
4.60 
5.00 
6.00 
5.10 
5.30 
5.80 
5.40 
5.60 
5.80 
6.00 
6.10 
6.20 
6.80 
6.80 
6.80 
6.80 


6.80 
6.80 
6.10 
6.10 
6.80 
5.60 
5.80 
6.00 
4.70 
4.40 
4.80 
4.00 
4.00 
8.90 
8.90 
3.70 
8.70 
8.70 
8.60 
8.40 
8.80 
8.80 
8.20 
8.00 
8.00 
2.70 
2.60 
2.40 
2.40 
2.80 
2.80 


2.30 

2.80 

2.00 

1.70 

1.60 

1.80 

1.80 

1.80 

1.20 

1.20 

1.00 

1.00 

.90 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.60 

.60 

.60 

.60 

.60 


0.60 
.50 
.50 
.50 
.50 
.40 
.40 
.40 
.30 
.80 
.80 
.30 
.80 
.80 
.80 
.30 
.80 
.30 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.30 


0.20 
.20 
.20 
.80 
.90 
.80 
.80 
.80 
.80 
.30 
.80 
.30 
.20 
.20 
.20 
.20 
.80 
.80 
.30 
.80 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.10 
.10 
.10 


-0.20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .80 

-  .40 

-  .40 

-  .40 

-  .10 

-  .10 

-  .50 

-  .40 

-  .30 

-  .80 

-  .20 

-  .20 

-  .20 

-  .20 

-  .80      - 

-  .30      - 

-  .40      - 

-  .40      - 
-.40  1    - 

-  .60  I   - 

-  .50      - 

-  .50 


.43 

.¥} 
.¥i 

.m 

.JO 

.3D 
.:fl) 
.3) 
.» 

.\v 
.10 
.» 

.♦J 

.m 
.n) 
.*) 
.so 

.» 

.bO 

.!« 

.80 


Rating  table  for  Humboldt  River  near  Gdconda,  Nev, 

,  for  190^ 

r. 

Gage 
height 

Diachaige. 
Skcond-Jcet. 

Gage 
height 

Dlscbaige. 

Gage 
height 

1 

Diflchaige. 

hei^t 

Discharge. 

J^. 

Feet. 

Second-feet. 

Feel. 

Second-feel. 

Feet. 

Second-feet. 

-0.8 

0.5 

0.3 

10 

2.0 

86 

4.2 

291 

-    .7 

.5 

.4 

13 

2.2 

99 

4.4 

318 

-  .6 

1.0 

.5 

16 

2.4 

113 

4.6 

349 

-  .5 

1.0 

.6 

19 

2.6 

129 

4.8 

883 

-  .4 

1.5 

.7 

22 

2.8 

145 

5.0 

420 

-  .3 

1.5 

.8 

26 

3.0 

163 

5.2 

460 

-  .2 

2.0 

1.0 

34 

3.2 

182 

5.4 

503 

-  .1 

2.5 

1.2 

43 

3.4 

202 

5.6 

550 

.0 

3.0 

1.4 

63 

3.6 

222 

5.8 

600 

.1 

5.0 

1.6 

63 

3.8 

244 

6.0 

650 

.2 

7.0 

1.8 

74 

4.0 

266 

6.2 

710 

Table  fairly  well  determined.    Curve  extended  above  4.50  feet  gage  height. 
-0.2  feet  gage  height  discharge  is  estimated. 


Below 
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Edimated  monthly  discharge  of  Humboldt  River  near  Oolconda,  Nev.,for  190S. 
[Dminage  area,  10, 780  equare  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October  ... 
November . 
December  . 


The  year . 


DischavKe  in  second-feet. 


I  Maximum. 


106 
182 
304 
650. 
420 
740 
740 
106 

19 

10 
2.5 
2.5 


740 


Minimum. 


113 

154 

304 

212 

266 

106 

19 

10 

5 

1.0 
.5 

.5 


Ifeet. 

Mean. 

Total  in 
acre-feet. 

53 

3,259 

164 

9,108 

236 

14,511 

496 

29,514 

283 

17,401 

445 

26,479 

311 

19,123 

37 

2,275 

11 

655 

8 

492 

1.6 

95 

1.1 

68 

171 

122,980 

Run-off. 


Seoond-feet  |  j^  .v.  ,„ 


0.0049 
.0152 
.0219 
.0460 
.0263 
.(H13 
.0289 
.0034 
.0010 
.0007 
.0001 
.0001 


0.0056 
.0158 
.0252 
.0513 


.0461 
.0333 


.0158 


.0010 
.0008 
.0001 
.0001 


.2135 


HUMBOLDT  RIYEB  AT  PALISADE,  NEV. 

This  station  was  established  November  27,  1902,  by  E.  C.  Murphy. 
The  gage  is  a  vertical  1  by  4  inch  board  spiked  to  the  right  abutment 
of  the  single-span  highway  bridge  one-fourth  mile  from  the  hotel  at 
Palisade.  It  is  read  once  each  day  by  T.  H.  Jewell,  the  hotel  keeper. 
There  is  a  railroad  bridge  about  500  feet  below.  Discharge  measure- 
ments are  made  by  means  of  a  cable  and  car  about  one-fourth  mile 
above  the  gage.  At  very  low  stages,  when  the  current  becomes  slug- 
gish at  the  cable,  measurements  are  made  by  wading  a  short  distance 
above.  The  initial  point  for  soundings  is  the  zero  on  the  tagged  wire. 
The  channel  is  straight  for  200  feet  above  and  for  300  feet  below  the 
station.  The  right  bank  is  low  and  liable  to  overflow^  The  left  bank 
is  high.  The  bed  of  the  stream  is  composed  of  gravel  and  sand  and  is 
permanent.  There  is  but  one  channel  at  all  stages.  The  bench  mark 
consists  of  a  spike  and  three  nails  driven  into  the  bridge  abutment  to 
which  the  gage  is  fastened.  Its  elevation  is  7  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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Discharge  meamrements  of  Humboidt  Biver  at  Palisadey  Nev.y  in  190S. 


Date. 


March  21 . 
June  27  . 
July  14.. 
August  10 


Hydiogiapher. 


D.  W.  flays  ... 
W.  A.  Wolf-... 
A.  E.  Chandler 
W.  A.  Wolf.... 


hei^t, 


2.85 
3.91 
2.10 
1.22 


Diacliai^pe. 


tsecomOrjfn. 

403 

818 

176 

35 


Mean  daily  gage  height^  in  feet j  of  Humboldt  River  at  Palisade,  Net.,  for  190S. 


Day. 


Jan. 


Feb. 


Mar. 

Apr. 

1.56 

5.50 

1.60 

6.30 

1.70 

6.60 

1.70 

5.70 

1.70 

5.40 

1.70 

5.00 

1.75 

4.60 

1.60 

4.86 

1.65 

4.30 

1.70 

4.30 

1.90 

4.15 

2.80 

4.00 

2.50 

4.00 

2.60 

4.10 

2.56 

4.20 

2.60 

4.10 

2.50 

8.90 

2.60 

8.80 

2.60 

8.80 

2.70 

8.75 

2.85 

3.75 

2.85 

3.70 

2.85 

8.80 

2.90 

3.75 

8.15 

3.75 

3.80 

8.70 

8.45 

8.75 

3.70 

8.86 

4.40 

3.80 

5.00 

3.90 

5.70 



May. 

June. 

July. 

4.00    4.00 

8.70 

8.96  '  4.10 

3.56 

4.00  1  4.20 

3.80 

8.90  1  4.40 

8.20 

8.90     4.50 

8.00 

8.80 

6.00 

2.95 

8.80 

6.10 

2.90 

8.80 

6.20 

2.80 

3.70 

6.40 

2.70 

8.70 

5.50 

2.60 

8.70 

5.60 

2.50 

8.70 

5.90 

2.80 

8.70 

6.00 

2.20 

8.70 

6.90 

2.10 

8.70 

5.85 

2.05 

8.76 

5.80 

2.00 

8.75 

6.60 

1.90 

8.75 

5.40 

1.90 

8.75 

6.20 

1.90 

8.76 

5.15 

1.90 

3.80 

6.05 

1.90 

3.80 

4.80 

1.90 

3.80 

4.50 

1.85 

8.80 

4.30 

1.85 

3.80 

4.26 

1.85 

3.76 

4.20 

1.86 

8.76 

4.10 

1.80 

3.70 

4.00 

1.80 

3.70 

3.90 

1.75 

8.70 

8.80 

1.70 

3.70 

1.66 

Aug. 


Sept. 


Oct.    Nov.    Dee. 


1. 

2. 

3. 

4. 

5. 

6, 

7. 

8. 

9. 
10, 
11 
12. 
13 
14, 
16, 
16, 
17, 
18, 
19, 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


1.60 
1.50 
1.55 
1.65 
1.50 
1.50 
1.40 
1.50 
1.56 
1.55 
1.55 
1.50 
1.45 
1.50 
1.50 
1.60 
1.60 
1.56 
1.66 
1.60 
1.55 
1.65 
1.66 
1.76 
2.00 
1.80 
1.80 
1.80 
1.65 
1.70 
1.80 


1.85 
1.80 
1.80 
1.90 
1.85 
1.60 
1.65 
1.65 
1.65 
1.70 
1.70 
1.66 
1.60 
1.50 
1.50 
1.56 
1.66 
1.70 
1.66 
1.60 
1.56 
1.55 
1.60 
1.60 
1.60 
1.60 
1.55 
1.55 


1.50 
1.50 
1.46 
1.45 
1.46 
1.45 
1.40 
1.35 
1.80 
1.25 
1.20 
1.20 
1.16 
1.15 
1.15 
1.15 
1.15 
1.10 
1.10 
1.10 
1.06 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.06 


1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.10 
1.10 
1. 10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.15 
1.16 
1.15 
1.16 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


1.10 
1.16 
1.15 
1.15 
1.15 
1.15 
1.15 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.25 


1.30 
1.90 
1.80 
1.90 
1.90 
1.30 
1.80 
1.30 
1.90 
1.36 
1.35 
1.40 
1.40 
1.40 


1.25  I  1.50 
1.25     1.50  ' 


1.90  I 
1.30  - 
1.30  I 
1.30 
1.30  ' 
1.30 
1.90  I 
1.30  I 
1.30  ' 
1.30 
1.90 
1.30 
1.90  ' 
1.30 
1.30   , 


1.60  1 

1.50 

1.60  ; 

1.60 

1.50  I 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

i.ao , 

1.50 
1.50  1 


1-50 
I.-tO 
1.50 
1  .tO 

].=« 

l.H> 
LrO 
1.60 
1.4.S 
L4.S 
1.45 
1.45 
1.4.^ 
1.4-5 
l.Vi 
1.J*' 
1.50 

1.W 
l.W 
l.S^ 
l.hS 
I'nS 
l.» 

urn 

1.60 
1.60 

i.eo 

1.60 
L60 
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Raling  tabUfcr  Humboldt  River  at  Palimdey  Nev,,  from  November  s^^  1902,  to  December 

Sly  1903, 


Gage 
height. 

Discharge. 
Secondr/eet. 

1     Gage 
1   height. 

1 
Diflchaige. 

Gage 
height. 

Discharge. 

1    height. 

Dischaige. 

Feet. 

I^eet. 

Second/eet. 

/M. 

Second'/eet. 

'      Ftct. 

Second'/eet. 

1.0 

18 

2.0 

153 

3.0 

460 

4.2 

940 

1.1 

24 

:         2.1 

176 

3.1 

500 

4.4 

1,020 

1.2 

32 

2.2 

200 

3.2 

540 

4.6 

1,100 

1.3 

41 

2.3 

224 

3.3 

580 

4.8 

1,180 

1.4 

52 

2.4 

251 

3.4 

620 

5.0 

1,260 

1.5 

64 

2.6 

280  ! 

3.5 

660 

5.2 

1,340 

1.6 

79 

2.6 

310 

,        3.6 

700 

5.4 

1,420 

1.7 

95 

2.7 

343 

3.7 

740 

5.6 

1,500 

1.8 

113 

2.8 

380 

3.8 

780 

5.8 

1,580 

1.9 

132 

I  ., 

420 

4.0 

860 

6.0 

1,660 

Table  well  determined;  extended  above  3.90  feet  gage  height. 

Estimated  mordhly  discharge  of  Humboldt  Rfver  at  Palimde,  Xev.,  in  190ii  and  1903, 
[Drainage  arsa,  5,014  square  miles.] 


i 


Discharge  in  second-feet. 


Month. 


Maximum. 


1902. 
November  27-30.  *. 
December , 


1903. 

January 

February  . . . 

March 

April 

May 

June 

July 

August 

September . . 

October 

November  .. 
December. . . 


58 
79 


The  year. 


153 

132 

1,540 

1,540 

860 

1,660 

740 

64 

28 

41 

64 

79 


Minimum. 


46 
41 


1,660 


52 

71 

71 

740 

740 

780 

87 

21 

21 

24 

41 

58 


21 


Mean. 


50 
64 


Totalln 
acre-feet. 


397 
3,935 


80 

87 

375 

960 

771 

1,216 

254 

34 

24 

36 

55 

67 


4,919 

4,832 

23,058 

57, 124 

47,407 

72, 357 

15, 618 

2,091 

1,428 

2,214 

3,273 

4,120 


Run-off. 


Second-feet 

rsqu 

mile. 


per  square 
nil< 


.010 
.013 


.016 
.017 
.075 
.191 
.154 
.243 
.051 
.007 
.005 
.007 
.011 
.013 


330  I    238,441 


.066 


Depth  in 
inches. 


.001 
.015 


.018 
.018 
.086 
.213 
.178 
.271 
.059 
.008 
.006 
.008 
.012 
.015 


.892 
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[no.  IOOl 


FINE  CREEK  NEAR  PAUSADE,   NET. 

This  station  was  established  November  27,  1902,  by  E.  C.  Murphy. 
It  is  located  at  the  Eureka  and  Palisade  Railroad  bridge,  1  mile  south- 
west of  Palisade,  Nev.  The  gage  is  a  1  by  4  inch  vertical  board  spiked 
to  the  right  abutment  of  the  railroad  bridge  on  the  downstream  side. 
It  is  read  once  each  day  by  T.  H.  Jewell.  Discharge  measurements 
are  made  from  the  upstream  side  of  the  single-span  railroad  bridge  at 
which  the  gage  is  located.  The  initial  point  for  soundings  is  the  rigfht 
abutment.  The  channel  is  straight  for  40  feet  above  and  for  200  feet 
below  the  station.  The  current  has  a  moderate  velocity.  The  right 
bank  is  high  and  will  not  overflow.  The  left  bank  will  overflow  at 
extreme  high  water.  There  is  but  one  channel  at  all  stages,  but  dur- 
ing floods  the  entire  flat  on  the  left  bank  is  under  water.  The  bed  of 
the  stream  is  composed  of  gravel  and  sand  and  is  shifting.  The  bench 
mark  consists  of  a  spike  and  three  nails  driven  into  the  abutment  near 
the  gage.    Its  elevation  is  7  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Pine  Creek  near  PaUsade,  Nev.,  in  1903, 


Date. 

hSSt.        I>««haige. 

March  21 

D.  W.  Hays 

FeeL 
1.75 
1.60 
1.80 

Sccond-jcd. 
25.4 

June  10 

do 

1.8 

November  7 

A.  E.  Chandler 

5.5 

Mean  daily  gage  height ,  in  feet,  of  Pine  Creek  near  Palisade,  Nev.,  for  1903. 


Day. 


Jan. 


6. 

7- 
8. 
9. 

10. 

11. 

12. 

13. 

14. 

16.. 

16. 

17.. 


Feb. 


1.75 


1.90 
1.85 
1.75 
1.70 


60  I 


1.66 
1.70 
1.75 
1.75 
1.70 
1.70 
1.75 
1.85 
2.05 
1.90 
1.85 
1.85 
1.80 
1.75 
1.70 
LTD 
1.75 


Mar. 


1.30 
1.60 
1.35 
1.30 
1.30 
1.30 
1.60 
1.40 
1.25 
1.35 
1.66 
1.70 
1.95 


Apr. 


2.60 
2.50 
2.50 
2.60 
2.20 
2.00 
1.96 
1.86 
1.86 
1.90 
1.95 
2.00 
2.10 


2.40  !  2.00 

2.25  I  1.95 

1.90  1.85 

1.85  I  1.90 


May.  Jane. 


1.40 
1.40 
1.35 
1.80 
1.30 
1.30 
1.80 
1.30 
1.30 
1.30 
1.30 
1.80 
1.40 
1.40 
1.40 
1.40 
1.40 


1.86 
1.40 
1.40 
1.45 
1.46 
1.40 
1.40 
1.40 
1.46 
1.50 
1.56 
1.56 
1.65 
1.65 
1.65 
1.55 
1.50 


July. 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.45 
1.45 
1.40 
1.40 
1.40 
1.46 
1.50 
1.60 
1.60 
1.60 
1.60 


Aug. 


1.60 
1.45 
1.40 
1.40 
1.35 
1.36 
1.30 
1.30 
1.80 
1.30 
1.30 
1.30 
1.30 
1.90 
1.35 
1.35 
1.85 


Sept. 


1.30 
1.30 
1.35 
1.35 
1.40 
1.40 
1,46 
1.45 
1.50 
1,60 
1.65 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 


Oct. 

1.70 
1.75 
1.75 
1.75 
1.76 
1.75 
1.75 
1.75 
1.80 
1.80 
1.80 
1.80 
1.86 
1.85 
1.85 
2.00 
2.00 


1 
Nov.    Dec. 


1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.86 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


1.80 
1.85 
1.90 
1.90 
1.95 
2.00 
2.00 
l.« 
1.95 
1.90 
1.85 
1.8.1 
1.S5 
1.85 
1.85 
l.R.> 
1.85 


HOYT.] 


INTERIOR   BASIN. 


161 


Mean  dailij  gage  height,  in  feet ^  of  IHne  Creek  near  PaUmde^  Xer.^  for  J90o — (.'ontinued. 


Day. 


Jan. 


IS !  1.80 

19 1.75 

20 l.GO 

21 ■  1.40 

22 1  1.35 

23 '  1.40 

24 1.45 

25 1.45 

26 1.45 

27 i  1.50 

28 1  1.40 

29 ;  1.45 

30 L.'iO 

31 1.60 


I 


Fob. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Au^. 

Sept. 

Oct. 

Nov. 

Doc. 

1.80 

1.85 

1.90 

1.40 

1.50 

l.fKJ 

l.i') 

l.GO 

1.95 

1.  W) 

1.85 

1.(55 

1.75 

1.80 

1.45 

1. 55 

l.CO 

1.3.5 

1.00 

1.95 

1.8,1 

1.90 

1.90 

1.75 

1.80 

1.50 

1. 5.5 

1.60 

1.35 

1.60 

1.90 

1.85 

1.90 

1.90 

1.75 

1.75 

1.50 

1.50 

1.60 

1.30 

i.m 

1.8.5 

1.85 

1.90 

1.50 

1.75 

1.70 

1.50 

1.50 

1.55 

\.:v) 

1..55 

1.8.5 

1.85 

1.95 

1.30 

1.80 

1.70 

1.50 

1.45 

1. 5.5 

1.30 

1.  .55 

1.80 

1.85 

1.95 

1.30 

1.85 

i.a5 

1.45 

1.45 

1.55 

1.30 

1.60 

1.80 

1.85 

2. 00 

1.30 

1.90 

1.60 

1.40 

1.40 

1.5.5 

1.30 

1.60 

1.80 

1.85 

2.05 

i.:w 

2.00 

1.65 

1.40 

1.40 

1.55 

1.30 

l.tK) 

1.80 

1.80 

2.15 

1.55 

2.05 

1.40 

1.40 

1.40 

1.5,5 

1.30 

1.60 

1.80 

1.80 

2. 20 

1.30 

2.10 

1.40 

1.40 

1.40 

1.55 

1.30 

1.6.5 

1.8.5 

1.80 

2.20 

2.30 

1.40 

1.40 

1.40 

1.56 

1.30 

1.6.3 

1.85 

1.80 

2.  'JO 



2.40 

1.40 

1.40 

1.40 

1.55 

1.30 

1.70 

1.90 

1.  VO 

2. 20 



2.40 

1.40 

1.55 

1.30 



1.90 

2.20 

SOUTH   FORK   OF   HUMBOLDT  RIVER  NEAR  ELKO,    NEV. 

The  station,  established  August  29, 1896,  by  L.  H.  Taylor,  is  located 
10  miles  southwest  of  the  town  of  Elko  and  about  6  miles  above  the 
junction  of  the  South  Fork  with  the  main  stream.  The  gage  is 
inclined  and  spiked  to  posts  driven  firmly  into  the  right  bank.  A  new 
inclined  gage  was  installed  by  E.  C.  Murphy  November  22,  1902.  It 
is  at  the  site  of  the  old  one,  the  4-foot  marks  of  the  old  and  new  gages 
coinciding.  The  bench  mark  is  a  4  by  4  inch  timber  driven  4  feet 
south  of  the  gage.  It  is  6.29  feet  above  gage  datum.  The  measure- 
ments are  made  from  a  cable  and  suspended  car  at  a  point  1  mile  above 
the  gage,  the  latter  being  placed  near  the  home  of  the  observer,  for 
his  convenience.  At  the  point  of  measurement  the  banks  are  high, 
and  the  channel  is  straight  for  some  distance  above  and  below  the  sta- 
tion. The  bed  of  the  stream  is  composed  of  gravel  and  is  stable.  There 
is  a  good  site  for  a  reservoir  a  short  distance  above  the  station. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  South  Fork  of  IIumUMt  Hirer  near  Elko,  Xer.,  in  190.L 


Date. 


Hydrograjihor. 


March  23 . . . 

June  9 

June  26 

August  9 

November  9 


D.W.IIayH.... 

do 

do 

W.  A.  Wolf.... 
A.  E.  Chandler . 


height. 


1..-J0 
4.  90 
2. 52 

.20 
.28 


Dlsclmrgo. 
Sfcond/cct. 

()8 
1,063 
428 
5.3 
11.4 


IRR  100—04 11 
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[!60.  HO. 


'Mean  daily  gage  heigJit,  in  feet  ^  of  SotUh  Fork  of  Humboldi  River  near  Elko,  yet.,  fir 

190S. 


Day. 


I  Jan.  ,  Feb.    Mar. 


1 1.30 

2 1.80 

3 1  1.30 

4 1.80 

ft '  1.30 

6 1  1.30 

7 1  1.30 

« I  1.30 

9 1  1.30 

10 !  1.30 

11 i  1.30 

12 1  1.40 

13 1  1.40 

14 1  1.40 

15 1  1.40 

16 '  1.40 

17 '  1.40 

18 1.40 

19 1.40 

20 1.40 

21 '  1.40 

22 '  1.40 

23 1  1.40 

24 1  1.40 

25 1  1.40 

26 1  1.60 

27 1  1.70 

28 1  1.70 

29 '  1.70 

30 1  1.70 

31 1  1.70 

i 


1.60 
l.GO 
1.60 
1.60 
1.60 
l.GO 
l.GO 
1,60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

neo 

1.60 
1.65 
1,6.'> 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.50 
3.00 
3.00 
3.00 
3.00 
2.50 
2.00 
j  1.60 
'  1.50 
I  1.50 
,1.50 
1.50 
1.30 
1.80 
1.80 
1.30 
1.30 
1.85 
1.35 
2.50 
2.50 
2.50 


Apr.    May. 


I 


2.50 

2.30 

2.80 

^80 

1  l.GO 

1.60 

I  1.60 

i  1.60 

I  1.60 

I  1.70 

1.70 

!  1.70 

1.70 

'  1.70 

1.70 

I  1.70 

1.70 

1.60 

j  1.60 

I  1.60 

I  1.60 

Ll.60 


1.65 
1.65 
1.70 
1.80 
1.80 
2.  CO 
1.70 
1.70 


1.70 

1.65 

1.70 

1.70 

1.80 

1.80 

1.90 

2.00 

2.00 

1.90 

1.90 

1.90 

2.00  I 

2.70  I 

2.70  I 

2.70  I 

2.05  I 

2.a5 

2.06 

2.05 

2.10 

2.10  I 

2.10  I 

2.15  I 

2.15 

2.15 

2.15 

3.20 
I  3.20 
i  3.20 

I  3.20    . 

I  i 


June. 

3.20 

3.20 

4.90 

4.90 

4.90 

4.90 

4.70 

4.70 

4.70 

4.70 

5.00 

5.00 

5.00 

4.30 

4.80 

4.30 

4.00 

4.00 

4.00 

3.70 

3.00 

3.00  I 

3.00  i 


July. 


Aug.  Sept  I  Oct, 


■,-. ! 


2.50  ! 
2.50  ' 
2.50  I 
2.50  I 
2.40 
2.40 
2.30 


2.30 

2.00 

2.00 

1.50 

1.30 

1.30 

1.80 

1.80 

1.20 

1.20 

1.20' 

1.16! 

1.15 

1.10  ; 

1.10  1 
1.00  j 
1.00  I 
1.00 
1.00 

.95 

.96 

.90 

.90 

.90 

.85 

.80 

.80 

.75 

.75 

.70 

.70 


0.70 
.70 
.70 
.70 
.70 
,70 
.70 
.70 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.10 
.10 
.10 
.10 
.10 
.06 


0.05 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
,00 
.CO 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.05 
.06 
.06 


0.10 
.10 
.15 
.15 
.15 
.16 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 


Nov.    l>ec. 


0.25 
.25 
.25 
.25 
.25 
.25 
.25  1 

.30 
.30  ! 
.80  - 
.80  , 
.30 
.80 
.90 
.30 
.80 
.80 
.30 
.80 
.90 
.30 
.90 
.30 
.30 
.80 
.30 
.30 
SO 
.80 


0.* 
.» 
.3»» 
.>■ 
.»• 
,30 
.30 
.30 
.30 
.SU 
.30 
.30 
.30 
.30 
.90 
.30 
.3) 
.3U 
.*> 
.»» 
.1' 
.3' 
.:»' 
.:« 
.30 
.30 
.30 
.A' 
.:« 
.30 
.30 


Rating  table  for  South  Fork  of  Humboldi  River  near  Elko,  Nemda,  for  J90S. 


ht'l^ht. 

Discharge. 

Second-fffl. 

Gage 

hci^t. 

Fe^t. 

Discharge. 

1     Gage 
height. 

Dijichaige. 

Gage 
height. 

Fetl. 

Discharge.' 

FeH. 

Second-fed. 

'      Feet. 

Second-feet. 

Seeond'frft.  | 

0.0 

2 

1.0 

74 

2.2 

327 

4.2 

922 

.1 

3     i 

1.1 

89 

1      2-** 

382 

4.4 

983    1 

'> 

"" 

5 
8 

1.2 

105 

1       2.6 

439 

4.6 

1,045 

.8 

1.3 

122 

1      2.8 

499 

4.8 

1,106 

.4 

12 

1.4 

141 

3.0 

559 

,      5.0 

1,168 

.5 

17     1 

1.5 

161 

3.2 

619 

i      5.2 

1,230 

.6 

24     i 

1.6 

182 

'      3.4 

679 

,      5.4 

1,292    ' 

.  7 

a5   1 

1.7 

204 

:     3. 6 

740 

1      5.6 

1,354    i 

.8 

47 

1.8 

227 

3.8 

801 

1      5.8 

1,416 

.9 

60 

2.0 

276 

4.0 

862 

1      6.0 

1 

1,478 

HOYT.] 


INTERIOR   BASIN. 


163 


Ettimaitd  montJUy  ducJuirge  of  SotUh  Fork  of  IfuTuboldt  River  near  ElkOj  Xev.yfor  190S, 
[Dralnajpo  areft,  1,1  fiO  square  mileft.] 


Month. 


January 

February , . 

March 

April 

May 

June 

July 

AugiiHt 

September. 
<>ctol)er  ... 
November . 
December  . 


Diachaigt!  In  Bccond-feet. 


Run-off. 


The  year  . 


Maximum.  I  Minimum. 


204 

227 

559 

410 

619 

1,168 

354 

35 

3 

5 

8 

8 


Mean. 


Total  in 
acre-feet 


.*^cond-feet 

per  muare 

mile. 


1,168 


Depth  in 
IncheN. 


122 

145 

8,916 

0.126 

0.145 

182 

196 

10,885 

.170 

.177 

122 

276 

16,970 

.240 

.277 

182 

222 

13, 210 

.192 

.214 

193 

332 

20,414 

.289 

.  :«3 

354 

808 

48,079 

.702 

.783 

35 

102 

6,272 

.088 

.101 

3 

12 

7:« 

.010 

.012 

2 

2 

119 

.002 

.002 

3 

5 

307 

.004 

.005 

6 

7 

417 

.006 

.007 

8 

8 

492 

.007 

.008 

2 

176 

126, 819 

.153 

2.064 

NORTH   FORK   OF   HUMBOLDT   RIVER   NEAR   ELBURZ,    NEV. 

This  station  was  established  October  10,  1902,  by  E.  C.  Murphy. 
It  is  located  150  feet  below  the  Southern  Pacific  Railroad  bridge  and 
about  one- fourth  mile  above  the  junction  of  the  North  Fork  with 
Humboldt  River.  It  is  2  miles  west  of  the  Southern  Pacific  Railroad 
station  at  Elburz.  The  nearest  post-oflSce  is  Halleck,  Nev.  The  gage 
is  an  inclined  4  by  4  inch  timber  fastened  to  the  left  bank  just  above 
the  cable.  It  is  read  once  each  day  by  A.  R.  Blevins,  Discharge 
measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point 
for  soundings  is  the  zero  on  the  tagged  wire.  The  channel  is  straight 
for  150  feet  above  and  below  the  station.  There  is  but  one  channel 
at  all  stages  and  the  current  is  moderate.  Both  banks  are  high.  The 
left  bank  will  overflow  at  extreme  flood  stages.  The  bed  of  the  stream 
is  composed  of  gravel  and  silt  and  changes  slightly.  The  bench  mark 
is  a  4  by  4  inch  timber  driven  in  the  ground  on  the  left  bank  about  20 
feet  upstream  from  the  gage.  Its  elevation  is  6.99  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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Discharge  measurements  of  North  Fork  of  HumMdt  Rir^r  near  EUmrz^  Ner.,  in  19fio. 


Date. 


Hydrographer. 


March  22 :  1 ).  W.  HayH . 

June  8 ' <U) 


June27 1  W.  A.  Wolf. 


Ga^e 
height. 


Diach&n?*'. 


Fret. 

Srcond-fft 

2.84 

72 

4.08 

147 

2.86 

31 

yfe4in  daily  gage  height,  in  feet,  of  North  Fork  of  Humboldt  River  near  Elburz,  Ner.,for 

1903. 


Day. 


Jau.    Feb. 


2.80 
2.  SO 
2.W) 
2.70 
2.70 
2.70 
2.  W 
2.  HO 
2.70 
2.(50 
2.50 


Mar. 


12. 
13- 


2. «) 
2.50 
2.50 


15. 
1(). 


2.50 
2.50 


,  2.50 


IH. 
19. 
20. 
21. 
22.. 
23. 
24. 
25. 
26. 


-1  2.60 

..  2.70 
.12.70 

.  2.80 

.'  2.70 

.'  2.  HO 

I  2.80 

.  2.W 

.'  2.90 

.,  3.J« 


29. 
31. 


3.  m 

3.(iO 


3.60 
3.50 
3.50 
3.40 
3.30 
3.JW 
3.30 
3.30 
3.30 
3.30 
3. 30 
3. 30 
3.30 
3.30 
3.30 
3.:«) 
3.30 

3.:w 

3.30 
3.30 
3. 30 
8.30 
3.:30 
3.30  1 

•i.m 

3.30  ' 
3.30  ' 
3. 30 


.Vpr.    May.  June.  July. '  Aug.  Sept.  I  Oct.  ,  Nov.  [  De<-. 


-I- 


3.30 
3.:«)  I 
3.30  I 

3.:»  ' 

3.  10  I 

3.:^o  ' 

3.40 
3.:U), 
3.40  I 
3.30  I 
3.40  I 
3.  10  I 
3.50  I 


3. 50 


3.50  I 
3.40  I 
3.40  I 
3.40  j 
3.30  I 
3. '20  j 
3.00  I 
3.00  I 
2.90 
3. 10  I 
3.70  I 
4.40  I 
5.00  I 
5.30 
5.  40 
5. 50 
6.00 


6.10 
5.80 
5.20 
4.40 
4.70 
4.40 
4.00 
4.10 
4.10 
4.30 
4.60 
4.80 
4.40 
4.00 
4.00 
3.90 
3.90 
4.CK) 
4.00 
3.90 
3.90 
4.00 
4.10 
4.00 
3.90 
3.90 
4.00 
4.10 
4.20 
1.10 


4.10 
'  4.00 

4.00 

3.90 
I  3.90 
,  3.80 
I  3.80 

3.70 
I  3.<>0 
'  3.(50 
I  3.50 

I  *-^ 

I  3.50 
3.40 
1  3.40 
I  3.40 
I  3.40 
'  3.40 
I  3.50 
'  3.(50 
I  3.50 
3.50 
I  3.50 
,  3.50 
!  3.50 
j-3.60 
'  3.60 
I  3.50 
I  3.  50 
I  3.60 
I  3.50 


3.40  i 
I  8.40  I 
'  3. 50  i 
;  3.60  I 
3.80  1 
4.(X)  , 
4.10 
i  4.20 
I  4.40 
I  4.60 
4.80  ' 

4.90 

1 
5.00 

'  4.80 

'  4.60  ' 

4.30 ; 

4.00  I 

3.80  I 

3.60 

3.40  I 

3.30 

3.20 

3. -20 

3.10 

3.00 

3.00 

2.90 

2.90  , 

2.80 

2.80 


I 


2.80 
2.70 
2.70 
2.60 
2.60 
2.(50 
2.(50 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 


2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


2.00 
2.00 
2.00 
2.00 
2.00 

'  2.00 

I  2.00 
2.00 

.  2.00 
2.00 
2.00 

I  2.00 
2.00 
2.10 
2.10 
2.20 
2.20 
2.80 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 


2.30 
2.40 
2.40 
2.40 
2.40 
2.40 
'2.40 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.60 
2,60 
2.50 
2.60 
2.50 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.50 


2.30 


2.60 

2.60 

2.(50 

I  2.60 

'  2.60 

2.60 

I  2.60 

2.60 

'  2.60 

,  2.60 

1  2.60 

j  2.60 

'  2.60 

I  2.60 

2.50 

'  2.60 

'  2.50 

I  2.50 

2.50 

2.55 

!  2.55 

'  2.60 

I  2.60 

I  2.60 

i  2.60 

I  2.60 

,  2-™ 
2.70 

I  2.70 

2.60 


2.61' 
2.60 
2.riO 
2..T0 
2.n0 

2..T<J 

2..XI 
2.. 10 
2.JV3 
2.-V) 
2..V) 
2.-1' 
2.n0 
2.-* 
2.50 
2.n0 

2.ro 

2.60 

2.60 

(«) 

(«) 

l«) 

(«) 

(«) 

<") 

10) 

1.70 
l..<» 
l.S) 
1..S0 
LSI 


a  No  flow;  solid  ice. 
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MARYS   RIVER   NEAR   DEETH,  NEV. 

This  station  was  established  November  24,  1902,  hy  E.  C.  Murphy, 
and  was  discontinued  eluly  14, 1903.  It  is  located  at  the  wagon  bridj^e 
about  5()0  feet  from  Bradley's  home  ranch,  which  is  known  as  Malo- 
vista.  It  is  about  20  miles  upstream  from  the  mouth  of  tlie  river  or 
from  Deeth,  Nev.  The  gage  is  a  vertical  4  by  4  inch  timber  spiked 
to  the  upstream  side  of  the  middle  pier  of  the  bridge.  Up  to  the 
time  the  station  was  discontinued  it  was  read  twice  each  day  by 
tieorge  Murry.  Discharge  measurements  were  made  from  the  bridge 
to  which  the  gage  was  attached.  The  initial  point  for  soundings  was 
taken  at  the  end  of  the  bridge  on  the  right  bank.  The  channel  is 
straight  for  50  feet  above  and  for  100  feet  below  the  station.  The 
right  bank  is  low  and  liable  to  ovei^flow.  The  left  bank  is  high. 
There  is  but  one  channel  at  all  stages,  broken  by  the  middle  pier  of 
the  2-span  bridge.  The  bed  of  the  stream  is  composed  of  silt  and 
clay,  and  changes  slightly.  The  current  has  a  moderate  velocity. 
The  bench  mark  is  a  4  by  4  inch  timber  driven  into  the  ground  on  the 
left  bank  just  above  the  bridge  and  35  feet  from  the  gage.  Its  eleva- 
tion is  9.28  feet  above  the  zero  of  the  gage.  During  September  and 
October  the  discharge  at  this  point  becomes  very  small. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measuraheiiU  of  Marys  River  near  Deeth ^  XiT.y  in  190S. 


Date. 


Hydn>Knii»her. 


March  17 1  D.  W.  Hays.... 

June  6 A.  K.  Chandler. 

Jane25 VV.  A.  Wolf.... 

Aiigopt  6 do 


heiifht. 

Discharge. 

Fed. 

Sccojid-ferl. 

2.80 

87 

4.S7 

262 

8.  30 

75 

2.08 

4 
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STBEAM    MEASUREMENTS    IN   1903,   PABT    IV. 


[no.  lOb. 


Mean  daily  gage  height,  in  fed ,  of  Marys  River  near  Deeth,  Nev.^for  190S. 


10. 
11. 

12. 

13. 

14. 
15. 
16. 
17. 
18. 
*19. 
20. 
21. 
22. 
23. 
24. 
25. 
26., 
27. 
28. 
29. 
30. 
81. 


Bay. 


Jan. 


Feb. 


2.46 

3.05 

2.46 

2.80 

2.45 

3.00 

2.55 

3.00 

2.45 

2.75 

2.40 

2.80 

2.40 

2.80 

2.45 

2.70 

2.40 

2.80 

2.65 

2.80 

2.40 

2.90 

2.45 

3.40 

2.40 

3.40 

2.45 

3.40 

2.45 

3.40 

2.45 

3.00 

2.40 

3.00 

2.40 

3.00 

2.40 

3.00 

2.45 

3.20 

2.45 

3.00 

2.45 

3.00 

2.40. 

3.00 

2.50 

3. 25 

3.35 

8.55 

3.50 

3.0) 

2.95 

3.25 

2.70 

3.40 

3.10 

3.05 

3.05 

Mar. 

3.50 
3.50 
8.50 
3.40  I 
3.50  I 
3.55 


Apr. 


Mav.      June.     July. 


3.55 
2.85 
2.85 
2.90 
2.50 
2.65 
2.65 
2.65 


2.80 
2.90 
2.70 
2.60 
2.90 
3.20 
3.10 
3.10 
3.20 
3.40 
4.00 
4.30 
4.70 
5.00 
5.30 


5.10 

4.70 

4.30 

4. -20 

4.10 

4.10 

4.00 

3.90 

3.80 

4.10 

4.90 

4.60 

4.30 

4.20 

4.20 

4.10 

4.10  I 

4.10  , 

4.30  ' 

4.50 

4.60 

4.70  ' 

4.90  ! 

6.00  i 

6.10  I 

5.20 

5.30  I 

5.30  I 

5.40  , 

6.00  , 


4.60 
4.60 
4.70 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.65 
5.00 
5.00 
4.a'> 
4.50 
4.45 
4.35 
4.30 
4.20 
4.20 
4.20 
4.10 
4.10 
4.10 
4.20 
4.25 
4.80 
4.40 


4.45  I 

4.90 

5.00  I 

5.10 

5l05  I 

5.10 

5.45' 

5.35 

4.80  ' 

4.K5  I 

4.65 

4.60  I 

4.50 

4.40 

4.30    . 

4.20    . 

4.10  '. 

4.00    . 

8.85    . 

3.80    . 
1 
3.70 

3.60 

3.40 

3.40 

3.30 

3.20 

3.00 

2.90 

2.90 

2.90 


±70 
2.70 

2.  fill 

±m 

±  Vi 
II,.'* 
2.4*^ 

2.4*« 
2.  :*' 
2.;i> 
2.20 


I 


Rating  table  for  Marys  River  near  Deeth,  A>r.,  from  November  S4i  190^,  to  July  14, 1^^^- 

I  Discharge,  l,    j^^^^^   |  Dfachargp.  ' 


Gage 
height. 


Fed. 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.S 
2.9 


Discharge. 
S^rmtd-frct. 

8 
12 
16 
21 

2l>  , 
32  , 
38  I 
44 


Gage 
height. 

FeH. 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 


PiHchan.e.  ||    ^,«gf4 


Scrond'/((t. 


51 

58 

66 

75 

84 

93 

103 

113 

124 


Fed.      '  Seeond'feet. 
3.9    j  135    J 

4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 


146 
158 
171 
184 
197 
210 
223 
237 


height. 

Ffrt.  i 

4.8  , 

4.9  I 

5.0  I 

5.1  ! 

5.2  I 

5.3  I 

5.4 

I 

5.5 


Sccond-Jefi. 
252 
267 
282 
.  297 
312 
327 
342 
357 


Table  Ih  exten<le<l  alK)ve  4.87  feet  gage  heiglit.     Ta])le  fairly  well  determined. 
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E^imaied  monthly  ditcharge  of  Marys  River  near  Deeth,  Xev.,  in  190 J  ami  1 90S. 


Month. 


1902. 


Dlflchaige  Id 'second-feet. 


Maximum. 


November  24-30  . 
December 


1903. 


January .. 
February . 

March 

April 

May 

June 

Jaly  1-14 . 


The  period 


21 
23 

93 

98 

327 

342 

282 

349 

41 


Minimum. 


Mean. 


Total  in 
acre-feet 


10  . 
12 

16 

32  I 

I 

21 

124  I 
158  i 

44  , 
8  ' 


15 
16 

27 

57 

85 

218 

211 

177 

22 


208 
984 


1,660 

3,166 

5,  226 

12, 972 

12,974 

10, 532 

611 

47, 141 


WAL££R  RTVER  NEAR   WABUSKA,  NEV. 

This  station  was  established  July  22,  1902,  by  L.  H.  Taylor.  It 
was  equipped  December  12,  1902,  by  E.  C.  Murphy.  It  is  located 
about  300  feet  above  the  Carson  and  Colorado  Railroad  bridge  near 
the  section  house  at  Clever  station.  It  is  about  2i  miles  east  of 
Wabuska.  The  original  gage  was  washed  out  December  30,  1903. 
A  new  gage,  consisting  of  a  1  by  4  inch  board  fastened  to  a  vertical  4 
by  4  inch  timber,  was  installed  January  17,  1904.  It  is  on  the  left 
bank  15  feet  below  the  point  at  which  the  old  gage  was  located  and 
150  feet  south  of  the  section  house.  The  datum  is  the  same  as  that  of 
the  original  gage.  The  gage  is  read  twice  each  day  by  Charles  Nelson. 
Discharge  measurements  are  made  by  means  of  a  cable  and  car  35  feet 
below  the  gage.  The  initial  point  for  soundings  is  the  zero  on  the 
tagged  wire.  The  channel  is  straight  for  150  feet  above  the  station 
and  slightly  curved  for  the  same  distance  below.  Both  banks  are 
high  and  not  liable  to  overflow.  The  bed  of  the  stream  is  sandy  and 
shifting.  There  is  but  one  channel  at  all  stages.  The  current  has  a 
moderate  velocity  and  the  discharge  is  small  from  August  to  October. 
The  bench  mark  consist  of  four  nails  driven  into  the  northwest  corner 
of  the  pump  platform  35  feet  east  of  the  gage.  Its  elevation  is  6.94 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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Discharge  meamiremeiiia  of  Walker  River  near  Wabtutka,  A>?'.,  in  KpOS. 


Date. 


HydrngraphcT. 


April  11 D.W.Hayp.... 

April  24 I.  W.  Huffaker  . 

May  16 do 

June  15 do 

June  29 do 

July  18 , do 

July  22 do 

August  10 ' do 


Gage 
height. 


Ft  ft. 


DiM'harv'-. 


Srrondjf^' 


1.85 

]>: 

1.50 

]i>i 

2.95 

^\M\ 

3.60 

Kl\ 

3.15 

«7J 

1.38 

hC 

.98 

4<> 

.28 


I 


Mean  (hvbi  (jatje  height  J  in  feet  ^  of  Walker  Jiiver  Jiear  Wafmaka,  Xn-.^frr  lit*Ki, 


Day. 


I  Jan.    Vvh.    Mur.    Ai)r.    May.  June.  July.    Aug.   Sept.    Oct.    Nov.     Ik- 


1. 

<> 

3. 

4. 

5., 

6., 

7. 

8.. 

9.. 
10., 
11.. 
12., 
13.. 
14. 
15. , 

ir... 

17. 

IH.. 
19.. 
20.. 
21.. 
22.. 

24.. 
2.">.. 
26.. 
27.. 
2S.. 

2y.. 

30.. 
31.. 


...1  i.r>.=> 

l.SO 

1.85 

2.20 

1.(50 

2.30 

3.10 

0.40 

0.20 

0.15 

0.20 

l.'iS 

...1  1.60 

l.(JO 

1.S5 

2.25 

1.60 

3.20 

3.10 

.40; 

.20 

.15 

.20 

1  3.. 

...'  1.70 

l.tiO 
1.60 

I.ST) 
1..S5 

2.40 
2.30 

1.65 
1.  (')5 

3.40 
3.60 

3.10 
2.90 

.a5 

.20 
.20 

.15 
.15 

.20 
.20 

!.:.> 

..."  1.60 

l.J^ 

...1  l.(»0 

1..50 
1.50 

2.00 
1.90 

2.10 
2.10 

1.80 
1.90 

3.50 
2.30 

2.70 
2.50 

.35 
.30 

.15 
.15 

.15 
.15 

.25 
.25 

1.-'. 

...1  1.60 

l.Ji» 

...    1.60 

1.60 
1.70 
1.85 

1.85 
1.80 
1.80 

2.00 
1.90 
1.H.5 

2.00 
2.20 
2.30 

2.20 
3.30 
3.40 

2.40 
2.30 
2.10 

.30' 
.30  1 
.30 

.16 
.20 
.20 

.15 
.15 
.15 

.2.5  1 
.30 
.35  1 

1.3' 

.      1.60 

l.«^' 

...1  l.f>5 

2..;=^ 

...    L.V) 

1.90 

1.75 

1.85 

2.30 

3.60 

1.90 

.30 

.20 

.15 

.40| 

2  I'D 

...1  1.5.^ 

1.90 

1.75 

1.90 

2.40 

3.70 

1.85 

.30 

.20 

.15 

.40 

1.75 

...1  i.r,o 

1.75 

1.75 

1.90 

2.70 

3.70 

1.80 

.25' 

.20 

.15 

.40  1 

1.75 

...1  1.50 

1.45 

1.75 

1.90 

2.80 

3.70 

1,70 

.25! 

.20 

.15 

.42 

1..S.' 

...    1.40 

1.40 

1.75 

1.80 

3.00 

3.60 

1.70 

.25  1 

.20 

.15 

.45 

1.?.=. 

1.40 

1.45 
1.50 

1.75 
1.85 

1.75 
1.70 

3.10 
2.90 

3.60 
3.60 

1.60 
1.50 

.20  1 

.20 
.15 

:!:: 

.45 

.60 

!.:>' 

...    1.45 

l.:ai 

...'  1.45 

1.(50 

1.90 

1.70 

2.80 

3.40 

1.40 

.20 

.15 

.20 

.78 

l.> 

...    1.50 

1.70 

1.80 

1.60 

2.80 

3.10 

\.'X> 

.20 

.15 

.20 

.80 

l.:{.> 

...    l.()0 

1.70 

1.70 

1.50 

2.60 

2.90 

1.25 

.25 

.15 

.•20 

.75 

l.:?2 

...    1.70 

l.SO 

1.70 

1.50 

2. 50 

2. 95 

1.15 

.25 

.15 

.20 

.75 

1...I' 

...    1.70 

1..S0 

1.65 

1..50 

2. 110 

3.00 

1.00 

.25 

.15 

.20 

.75 

l.j'> 

...    1.60 

l.SO 

1.65 

1.50 

2.10 

3.20 

1.00 

.25 

.15 

.20 

.88 

].•> 

...    1.60 

1.90 

1.75 

1.50 

2.10 

3.20 

.90 

.25 

.15 

.20 

.90 

1.:"' 

...    1.60 

1.90 

1.90 

1.50 

2.10 

3.20 

.80 

.25 

.15 

.20 

.90 

1.;^ 

l.tK) 

l.SO 
l.SO 

2.10 
2.10 

1.50 
l.(K) 

2.10 
2.00 

3.10 
3.00 

.80 
.70 

.25 
.25 

.15 
.15 

.20 
.20 

.9?) 
.98 

l.> 

...    1.60 

l.> 

...    1.65 

l.SO 

2.10 

1.60 

2.00 

3.10 

.60 

.25' 

.15 

.20 

.98 

i.;ta) 

...    1.65 

l.SO 

2.00 

1.70 

2.  (K) 

3.20 

.50 

.25 

.15 

.20 

1.05 

1.2H 

...    1.70 

1.90 

1.70 

l.iH) 

3.20 

..50 

.•25 

.15 

.20 

1.20  ■ 

\.:>y 

...    1.70 

1.90 

1.60 

1.90 

3.20 

.40 

.20 

.15 

.20 

1.20 

i.at 

...    l.SO 

2.00 



2. 20 

.40 

.20 

.20 



HOYT.] 


INTERIOfi   BASm. 


169 


Uaiuuj  inUe  for   Walker  Rirer  near   ]Yahu*ka,  ^NV/-.,  from  July  '2 J,  UH)2^  to  December 

SI,  190:i, 


(Jftge 
height. 

1 

1  Dischaige. 

1 

Gage 
height. 

Discharge. 

1 

Gage 
height. 

Dischaige.  1 

hJig*{ft. 

Dtschaige. 

iVrt. 

Sicand-fffl. 

Frft. 

Stt'itwl-fett. 

Feet. 

Sertmil-Jcft. 

/Vrt. 

Secoud/rrL 

0.2 

1    ! 

1.1 

59 

2.0 

224 

2.9 

566 

.3 

1               2 

1.2 

78 

2.1 

251 

3.0 

614 

.4 

3 

'       1.8 

89 

2.2 

282     , 

3.1 

664 

.5 

5 

1.4 

ia5 

2,8 

816    j 

3.2 

714 

.t> 

9 

1.5 

121 

2.4 

852     . 

3.8 

764 

.  1 

16 

1.6 

189 

2.5 

890 

8.4 

814 

.8 

2ri     ' 

1.7 

!       ir)8   1 

2.6 

4:^ 

3.5 

864 

.9 

85 

1.8 

178     j 
200 

2.7 

474     , 

8.6 

914 

I.O 

47 

i 

1.9 

2.  8 

520 

3.7 

964 

Table  is  well  detennineil. 

flutimated  monthly  diKcharye  of  Walker  River  near  Wafmskay  New,  for  190S  and  190S. 
[Drainage  area,  2,420  square  miles.] 


Discharge  in  second-feet. 

Run-ofT. 

Month. 

Maximum. 

Minimum. 

Mean. 

Total  In 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inche.«t. 

1902. 

July  22-31 

47 

9 

18 

857 

0.0074 

0.0028 

August 

9 

2 

3 

184 

.0012 

.0014 

Sei>teiiil)er 

1 

1 

1 

59 

.0004 

.0004 

October  

9 

ia5 

1 
7 

2 
58 

128 
3, 154 

.0008 
.0219 

.0009 

November 

.0244 

I)eceml>er 

200 

89 

148 

9,100 

.0612 

,0706 

190:^. 
January  

178 

105 

137 

8,424 

.0566 

.0652 

Febniarv 

200 
251 
:}52 

ia5 

148 
121 

159 
190 
184 

8,  880 
11,688 
10, 949 

.0657 
.0785 
.0760 

.0684 

March 

.0905 

April 

.0848 

Mav 

664 

139 

815 

19,369 

.1302 

.1501 

June 

9(54 

282 

727 

43,  259 

.8004 

.  3851 

July 

mu 

8 

195 

ll.iHK) 

.0806 

.0929 

Augufct 

8 

2 

123 

.0008 

.0009 

September 

r 

1 

59 

.0004 

.0004 

October 

1 

1 

61 

.0004 

.0005 

Noveml>er 

78 

19 

1,131 

.  0079 

.0088 

Decemlxjr  " 

884 
964 

78 

114 
170 

7,010 

122,888 

.0471 

.  0548 

The  year 

.0704 

.  9519 

a  Decemt)er  31, 1UU8,  estimated. 


170  STREAM   MEASUREMEKT8   IN   1903,  PART   IV. 

EAST  l!X)RK   OF  WALKER   RIVER  NEAR   YERINGTON,  NEV. 


iNO-  IflO 


This  station  was  established  October  6,  1902,  by  E.  C.  Murphy. 
It  is  located  at  Ross's  ranch,  about  10  miles  southeast  of  Yerington, 
Nev.  The  station  is  just  above  the  point  where  the  road  crosses  the 
river.  The  gage  is  a  vertical  4:  by  4  inch  timber  fastened  to  the  right 
bank  just  below  the  cable.  It  is  read  once  each  day  by  I.  A. 
Strosnider,  the  ranch  owner.  Discharge  measurements  are  made  by 
means  of  a  cable  and  car.  The  initial  point  for  soundings  is  the  zero 
of  the  tagged  wire.  The  channel  is  straight  for  200  feet  above  and 
for  100  feet  below  the  station.  At  low  water  the  sand  bar  in  the 
middle  of  the  stream  divides  the  channel  into  two  parts.  Both  banks 
are  low  and  are  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  sand  and  clay  and  is  liable  to  shift.  The  current  has  a  moderate 
velocity.  The  bench  mark  consists  of  3  nails  and  a  spike  in  a  stump 
6  inches  in  diameter,  15  feet  east  of  the  gage.  Its  elevation  is  o.^o 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  East  Fork  of  Walker  River  near  y'erington^  Ner. ,  in  190S. 


Date. 


Hydrographer. 


Gajre 


April  10 1  D.  W.IIays.... 

Apr i  1  25 I .  W .  H  uffake r  . 

May  8 do 

May  21 do 

June  13 do 

June  30 do 

July  20 do 

July  23 do 

August  9 do 


height. 

Dispharge. 

reel. 

Saymdjfft 

1.94 

12.1 

1.80 

12-J 

1.37 

54 

1.78 

124 

3.09 

m 

2.70 

292 

1.90 

124 

1.70 

s;{ 

1.09 

^^ 

Mean  daily  gage  height^  in  feei,  of  Ectst  Fork  of  Walker  Hirer  near  Yerington,  Xei\,for 

190S. 


Day. 

Jan. 

1.80 
l.«0 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.20 

Oct. 

Nov. 

l>^. 

1 

1.70 
1.70 
1.70 
1.70 
1.80 
1.90 
2.00 
2.00 
1.80 

1.7P 
1.70 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

2.20 
2.10 
2.00 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 

1.60 
1.50 
1.50 
1.50 
1..50 
1.40 
1.40 
1.40 
1.45 

1.60 
1,60 
1.70 
1.70 
1.80 
2.15 
2.35 
2.50 
2.70 

2.80 
2.75 
2,65 
2.55 
2.50 
2.45 
2.45 
2.40 
2.80 

1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.00 
1.00 

1.20 
1.20 
1.20 
1.30 
1.80 
1.30 
1.80 
1.30 

1.60, 

1.60, 

1.60 

1.60 

1.60  1 

1.60  1 

1.60 

1.60 

1.60 

1.* 

2                        

l.H» 

3            

1..H) 

4 ; 

l.HO 

5 

l.M) 

6 

l.TO 

7 

1.70 

8         

1.70 

9 

1.70 

HOYT.] 
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Mfttn  daily  gage  height f  in  feet,  of  East  Fork  of  Walker  Jiiver  near  IVrmytoH,  J\>r.,  for 

i.WJ— Continutni. 


I>ay. 
It) 

1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 

Feb. 

1.80 
1.70 
1.60 
1.60 
1.60 
1.65 
1.65 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
l.ft5' 
1,70 
1.70 
1.70 
1.70 
1.70 



Mar. '  Apr. 

1 

1 

1.90     2.00 

2.00     2.00 
2.00     1.90 
2.10     1.80 
2.20     1.80 
2.30  1  1.70 
2. 30     1. 70 
2.30  j  1.70 
2.40  '  1.70 
2.50  '  1.70 
2.60  1  1.75 
2.  CO  1  1.80 
2.70     1.85 
2.80  '  1.90 
2.90     1.90 
,^00     1.90 
2.90     1.90 
2.80     1.80 
2.75     1.75 
2.65     1.70 
2.45  '  1.70 
2.30    

May.  Juno. 

2.75 

2.85 

3.10 

3.10 

3.0O 

'  2.85 

'  2.80 

2.70 

2.60 

2,50 

2,40 

2.30 

2.40 

2.40 

2.50 

2.<» 

2.70 

2.70 

2.80 

2.90 

2.90 

1.50    

July. 

_  _ 

2.20 
2.10 
2.00 
1.95 
1.90 
2.00 
2.00 
2.10 
2.10 
2.00 
2.00 
1.95 
1.90 
1.90 
1.80 
1.75 
1.70 
1.60 
1.50 
1.40 
1.40 
1.30 

Aug. 

1.00 
1.00 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.65 
.65 
.65 
.80 
.80 
.80 
.8.') 
.90 
.90 
.90 
.95 
1.00 
1.00 

Sept. 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

Oct. 

1.30 
1.30 
1.30 
1.40 
1.40 
1.50 
1.50 
1.60 
l.CO 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

Nov. 

1.60 
1.65 
1.70 
1.76 

1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 



Dec. 
1.70 

11 

1.70 

12 

1.70 

13 

1.70 

14 

1.70 

1.^ 

1.70 

16 

1.70 

17 

1.70 

18                       .  . 

1.70 

19 

1.70 

20 

1.70 

•21 

1.70 

•22 

1.70 

2:5 

1.70 

•J4 

1.70 

♦>-> 

1.70 

'2ti 

1.70 

27.. 

1.70 

*S 

1.70 

■.W 

:tt> 

31 

1.70 
1.60 
1.60 

Jiating  table  for  Eaat  Fork  of  Walker  River  near  Y^erington^  Ner. ,  from  October  6,  1902 ^ 

to  December  Slj  1903. 


height. 

Discharge. 

1 

1     Gage 

I    height. 

Discharge. 

height. 

Discharge. 

Gage 
height. 

Discharge. 

J^et. 

Second-feel. 

1      F^et. 

Second-fed. 

Feet. 

Second-fed. 

Feet. 

Second-feet. 

0.7 

3 

1.4 

61 

2.1 

164 

2.8 

322 

.8 

10 

1.5 

73 

2.2 

181 

2.9 

355 

.9 

17 

1.6 

86 

2.3 

199 

3.0 

393 

1.0 

25 

1.7 

100 

2.4 

219 

3.1 

440 

1.1 

33 

1.8 

115 

2.5 

241 

1  2 

42 

1.9 

131 

2.6 

266     , 

1.3 

51 

2.0 

.147 

2.7 

292 

Table  is  extended  below  1.10  feet  gage  height  and  is  not  well  determined  in  lower 
partv 
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[ICO.  10i\ 


Eglijnated  monthly  discharge  of  East  Fork  of  Walker  Rirer  near  Yerington^  Ner. 
[Drainage  area,  1,103  square  miles.] 


Month. 


Discbarge  in  second-feet. 


I 


I 


Run-off. 


'  Maximum. 


1902. 
October  6-31... 

November 

December 

1903. 

January  

February 

March 

April 

May  1-9  and  31 

June .' 

July 

August 

September 

October 

November 

December 


100 
115 
164 

115 
147 
393 
181 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Second-feel 
permuare   , 
mile. 


"I" 


51 
100 
115 

100 

86 

100 

100 


440 

322 

42 

42 

86 

115 

115 


86 
51 
0 
25 
42 
86 
86 


84 
113 
126 

114 

101 

207 

121 

70 

259 

162 

20 

39 

69 

104 

102 


4, 332 
6,  724 
7,747 

7,010 
5, 609 

12,728 
7,200 
1,388 

15, 412 
9,961 
1,230 
2, 321 
4,  243 
6,188 
6,272 


0.076 
.102 
.114 


The  period 


79, 562 


.103  I 

.092  I 

.188  I 

.110  i 

.06:^  1 
.2:^5  1 

.147  ' 
.018  ! 
.035  i 


.063 
.094 
.092 


Depth  in 
inebi.-'. 


0. 07:> 
.VA 
.  I.Jl 

.119 

.(m 
.lm; 
.ri) 
.o-r» 

.  2f>2 
.169 
.(rjl 

.  o:]P 
.07;? 
.  m 


WEST   FORK   OF   WALKER   RIVER   NEAR   COLEVILLE,    CAL. 

This  station  was  established  October  5,  1902,  b3'  E.  C.  Mui-phy. 
It  is  located  about  4  miles  southwest  of  Coleville,  Cal.  The  gage 
is  a  4  b}^  4  inch  vertical  timber  on  the  left  bank,  about  one-half 
mile  above  the  cable  and  300  feet  from  the  observer's  house.  It  is 
read  once  each  day  by  J.  S.  Trumble.  Discharge  measurements  are 
made  by  means  of  a  cable  and  car  near  the  mouth  of  the  canyon  about 
1  mile  east  of  the  point  where  the  main  road  from  Topaz  to  Bridge- 
port crosses  Lost  Canyon  Creek.  The  cable  is  located  about  600  feet 
from  the  road.  The  initial  point  for  soundings  is  the  zero  on  the 
tagged  wire.  The  channel  is  straight  for  150  feet  above  and  below  the 
station.  The  current  is  swift.  The  right  bank  is  low  and  rockj^  and 
is  liable  to  overflow;  the  left  bank  is  high  and  rocky  and  will  not 
overflow.  The  bed  of  the  stream  is  rocky  and  uneven.  There  is  but 
one  channel  at  all  stages.  The  bench  mark  is  a  spike  driven  into  the 
tree  to  which  the  gage  is  fastened.  Its  elevation  is  6  feet  above  the 
zero  of  the  gage. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  mecLSuremenUt  of  Wed  Fork  of  Walker  River  near  ihleville^  Cal.y  in  J  90S. 


Date. 


Aprils 

April  30 

June  8 

July  14 

July  28 

August  7 

September  2il . 


Hydnigrapher. 


D.  W.  Hays  . . . 
I.  W.  Huffaker 

do 

do 

do 

do 

W.  A.  Wolf 


Gage 
height. 

I)ist>hargo. 

J-\rt. 

Stcond'/f'tt. 

2.()0 

225 

2.  Go 

476 

4.00 

1,887 

2.70 

451 

2.20 

260 

1.85 

184 

1.08 

65 

Mean  daily  gage  height^  in  feet,  of  West  Fork  of  Walker  Hirer  near  CoUvUle,  Cal.jfor 

190S. 


Day. 


,  Jan.    Feb.  .  Mar.  I  Apr.   May. 


1 1.20     1. 

2 1.40     1. 


9. 
10. 
11. 
12. 

13. 
U. 
\h. 
16. 
17., 
\x. 
19. 
20.. 
21.. 
22. 
23.. 
21. 
25.. 


2« 

29 

liO 

31 


i; 


,10  I  1. 

80  1. 

30  1. 

10  I  1. 
00 
00 

00  '  1. 

00  1. 

00  j  1. 

00  1. 

00  1. 
00  ' 

10 ! 


40 
.30  I 
.20  ' 
,10 
.00 
,20 
.30 
,40  I  1 
,30  I  1 


1 

1 

1 

1 

1.00  I  1.30     I 

1 


30  1 
.30  1, 
.20  !  1 
.30  I  1 


00     1. 
10     1. 


20      1 
20      1, 


30     1 


40     1 


10 
00  ' 
00  L 
30  1. 


1.60 
1.70 
1.70 

i.r.0 

I.TjO 

l.-w 

1.70 
1.90 
2.20 
2.30 
2.30 
1.90 
2.00 
1.60 
1.70 
l.«0 
l.«0 
1.90 
l.hO 
1.80 
1.90 
2. 10 
2.  TM) 
2.70 
2..% 
2.70 
2. 50 
2.60 
2.70 
2.50 


I 


2.70 
2.80 
3.00 
3,10 
3.20 
3.20 
3.40 
3.40 
3.30 
3.50 
3.70 
3.80 
4.00 
3.60 
3.  m 
3.40 
3.30 
3.10 
2.90 
2.80 
2.50 
2.50 
2.50 
2.40 
2.40 
2. 40 
2.i)0 
3.20 
3.40 
3.90 
4.00 


June. 


4.10 
4.00 
3.90 
3. 80 
3. 90 
4.00 
3.90 
1.00 
4.10 
4.00 
3.90 
3.80 
3.90 
3.80 
3.70 
3.70 
3.30 
3.20 
:i.  .'lO 
3.60 
3.60 
3.60 
3. 50 
3.60 
3.70 
3.70 
3.70 
3.60 
3.tjO 
3.50 


July. 


3.50 
3.30 
.S.OO 
3.10 
3.00 
3.00 
2.90 
2.50 
2.50 
2.  .50 
2. 50 
2.40 
2.30 
2.30 
2. 20 

2.:w 

2.30 
2.30 
2,20 
2.30 
2.40 
2.40 
2.40 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
1.90 


Aug.   Sept.    Oct.  I  Nov. .  Dec. 


2.00 
2.00 
1.90 
1.90  : 
1.80 
1.80  I 
1.70  , 
1.70  I 
1.90  \ 
1.80  ' 
1.80  I 
1.80  I 
1.70 
1.70  i 
1.70  ' 
1.60  , 
1.60  i 
1.60  I 
1.60  I 
1.60  . 

\.m 

1.60  I 

1.60  I 

1.60 

1.50 

1.40 

1.40 

1.40 

1.40 

1.40 

1.30 


l.liO 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


1.20  I  1 


1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.20 
1.10 
1.10 
1.10 


1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.40 
1.20 
1.20 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.40 
1.10 
1.40 
1.40 
1.40 
1.30 
1.30 


1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.10 
l.JJ 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

tio 

1.10 
1.10 
1.10 
1.10 
1.10 
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[NO.  Itf. 


Eating  table  for  }\e8t  Fork  of  Walk^  Rivernear  ColeviUe^  Oil.  ^  from  Oddber  4j  /'^->-. 

December  SI,  190S. 


Discharge. 


Ga^e 
height. 


Second  feci.  I 


60 

67 

75 

85 

98 

113 

130 

149 


Fed. 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 


.     I 


Discharge. 

Second  Jed. 
170 
192 
215 
240 
269 
302 
340 


Gage 
height. 


Dischaiye. 


Gage 
height. 


Discharge. 


Feet. 
2.6 

2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 


Second  fed. 
426 


476 
530 
590 
655 
730 
815 
910 


I 


FerL 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 
4.1 


Second  ft  t. 
1.025 
IJKU 
l,3ft=> 
1.450 
1,595 
1,740 
1,SS5 
2,030 


Curve  is  not  very  well  determined  above  3  feet  gage  height. 


Estimated  monthly  discharge  of  West  Fork  of  Walker  River  near  Ooleville,  CaL,  for  7>'. 

and  'l90S, 

[Drainage  area  306  square  mile«.l 


Discharge  in  second-feet. 


Month. 


1902. 

October  5-31 

November 

Deceml)er 

1903. 

January  

February  

March 

April 

May 

June 

July 

August 

Septeml)er 

OctolxT 

Novembt»r 

Deceml)er 

The  year 


Maximum. 

Minimum. 

85 

60 

113 

67 

98 

60 

Mean. 


67 
83 
75 


Total  in 
acre- feet. 


Run-off. 


I 


98 

60 

98 

60 

302 

67 

476 

113 

1,885 

'340 

2,  030 

815 

1,160 

192 

215 

85 

85 

67 

75 

67 

98 

67 

75 

67 

I 


2,030  I 


60 


69  I 
79 

105  I 

246  ' 

888 

1,512  ; 

402  ] 

143  1 

75 

67 

77 

67 


3,588 
4,939 
4,612 

4, 243 

4,  387 

6,456 

14,  638 

54, 601 

89, 970 

24,718 

8,  793 

4,46:^ 

4,120 

4,582 

4,120 


311  '  225,091 


0.22 
.27 
.25  , 

.2:5  ' 
.26 
.M   , 

.80, 

2.90  ' 

4.94 

1.31  1 

.47  1 

.25' 

.  22  ' 

.25 

.  22 

1.02 


0.*J 


5.:>i 
.:>4 

•Js 

13, 7^ 
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CARSON   RIVER  NEAR   EMPIRE,  NEV. 

This  station  was  established  October  21,  1900,  by  L.  H.  Taylor. 
The  original  gage  was  located  upstream  from  the  site  of  the  present 
station.  On  February  18,  1901,  the  erosion  of  a  bar  in  the  channel 
al>ove  the  gage  caused  a  division  of  the  stream  into  two  channels.  On 
this  account,  the  present  gage  was  installed  on  March  13,  1901.  It  is 
U>cated  about  three-fourths  mile  east  of  Brunswick  Mill  and  2i  miles 
east  of  Empire,  Nev.  The  gage  is  an  inclined  4  by  4  inch  timber  spiked 
to  a  Cottonwood  stump  on  the  left  bank.  The  gage  datum  was  lowered 
1.3  feet  August  11,  1903,  to  enable  readings  to  be  made  at  extreme  low 
ivater.  It  is  read  once  each  day  by  David  Lloyd.  Discharge  measure- 
ments are  made  by  means  of  a  cable  and  car  just  below  the  gage.  The 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire  on  the  left 
Ijiink.  The  channel  is  straight  for  100  feet  above  and  below  the  station. 
Both  banks  are  high,  rocky,  and  will  not  overflow.  The  bed  of  the 
stream  is  composed  of  solid  rock,  gravel,  and  cobble  stones  and  is 
not  likely  to  shift.  At  flood  stages  the  stream  is  too  deep  and  swift 
to  obtain  the  best  I'esults.  At  low  water  the  sti*eam  is  sluggish  at  the 
cable,  and  measurements  are  made  by  wading,  one-fourth  mile  below. 
Bench  mark  No.  1  is  the  top  of  a  bowlder  on  the  left  bank  2  feet  west 
of  the  gage.  Its  elevation  is  7.10  feet  above  the  zero  of  the  gage  as 
originally  established  and  8.40  feet  above  the  zero  of  the  gage  in  its 
present  position.  Bench  mark  No.  2  is  the  top  of  a  bowlder  on  the  left 
bank  10  feet  north  of  the  gage.  Its  elevation  is  8.38  feet  above  the 
zero  of  the  gage,  as  originally  established,  and  9.68  feet  above  the  zero 
of  the  gage  in  its  present  position. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  dii*ection  of  A.  E.  Chandler,  district  hydrogmpher. 

DUcharge  mecuurements  of  Carson  River  near  Empire^  Nev.j  in  190S, 


Date. 


Apriie 

April  12 

April  24 

May  7 

June  4  ...:.. 

June  19  

July  20 

August  11  ... 
September  3  . 


Hydrographer. 


D.W.Hays 

do 

A.  H.  Schadler  ... 

do 

do 

do 

do 

W.  B.  Harrington. 
do 


Gage 
height. 


Feet. 
2.62 
2.50 
2.65 
3.75 
4.10 
3.10 
1.00 
.05 
-.05 


Discharge. 


Second-feet. 

646 

573 

671 

1,564 

1,786 

955 

110 

13 

20 
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Mean  daily  gage  Tieight,  in  feety  of  Carson  River  n^ar  Empire^  Xcr. ,  J'or  190^. 


Day. 


1.. 

•2.. 

3.. 

4.. 

6.. 

6.. 

7-. 

8.. 

9.. 
10.. 
U.. 
12.. 
13.. 
14.. 
15. 
16.. 
17., 
18., 
19., 
20. 
21. 
22. 
23. 
24. 
25. 


27., 
28., 
29. 
30. 
31. 


Jan.    Feb.  j  Mar. '  Apr. 


I 


;  1.40 

I  1.40 

I  1.40 

I  1.40 

I  1.40 

i  1.40 

I  1.40 

,  1.10 

1.40 

I  1.40 

I  1.50 

j  1.50 

1.60 

'  1.60 

I  1.70 

I  1.00 

!  1.60 

1.50 


2.00 
;  2.00  I 
,  2.00  I 
'  1.90  I 
!  1.90  ' 
I  1.90  I 

'  1.80  I 
1  1.80  I 

j  •^••^0  I 

2.40 

'  2.50 
I  2.30 
I  2.20 


I 


1.50 
1.60 
l.(iO 
1.50 
1.40 
1.40 
1.50 
1.90 
2.30 
2.70 
2.20 
2.10 
2.00 


2.10 
2.00 
1.90 
1.90 
1.80 
1.70 
1.60 
1.70 


2.00  3.40 
1.90  I  8.30 
1.80  I  3.00 
1.80  ,  2.90 
1.80  i  2.80 
1.80  I  2.70 
1.80  j  2.60 
1.80  j  2.50 
1.80  '  2.70 
1.70  '  2.80 
1.70  I  2.60 
1.60  I  2.50 


1.60 
1.00 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


1.80  '  1.50 
1.90  I  1.50 
2.00  I  1.50 
2.10  I  1.70 
2.10  I  1.90 
2.10  I  2.20 
,  2.40 


I  2.50 

2.40 

I  2.30 

I  2.30 

j  2.30 

2.20 

I  2.20 

I  2.20 

I  2.30 

2.30 

2.40 

I  2.60 

!  2.80 

I  3.10 

I  3.00 

2.90 

I  2.80 


May.  June. 


3.00 
3.10 
3.30 
3.50 
3.60 
3.70 
3.80 
3.90 
3.80 
3.80 
4.0d 
4.10 
4.20 


4.00 
4.10 
4.20 
4.10 
4.00 
3.90 
4.00 
4,10 
4.10 
4.20 
4.20 
4.20 
4.20 


4.30  I  3.90 


July.  I  Aug. 


2.40  I  2.80 


2,80 


4.40  I 
4.20  , 
4.00  I 
3.70  I 
3.50  I 
3.30 
3.20  ' 
3.00  I 
3.00  I 
3,00 
2.90  I 
2.80  I 
2.90  I 
3.00 
3.00 
3.20 
3.80 


3.80 
3.70 
3.40 
3.20 
3.10 
3.00 
3.10 
3.20 
3.30 
3.20 
3.00 
3.10 
3.30 
3.20 
3.00 
3.00 


3.00 
2.90 
2.90 
2.80 
2.60 
2.40 
2.20 
2.20 
2.00 
1.90 
1.80 
1.70 
1.50 
1.40 
1.30 
1.80 
1.20 
1.20 
1.10 
1.00 
.90 
.80 
.70 


.60 


I     .fi 


.60 
.60 


0.50 
.50 
.40 
.30 
.30 
.20 
.20 
.20 
.20 
.20 
a.  10 

-.10 
.10 

-.10 
.10 

-.10 
.10 

-.10 

-.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.00 
.00 

-,10 
,00 


Sept. '   Oct.  I  Nov.    r>€i'. 


0.00 

.00  ' 

.00 

-.10 

-.10 

-.10  ' 

.00, 

-.20 

-.10, 

-.10  ' 

-.10  I 

-.10  ' 

.00 

.10  I 

.10 

.10 

.10 

.10 

.10 

.10 

.20 

.20 

-.10 

I    .00 

-.20 

.00 

-20 

-.20 

-.10 


-0.10 
.00 
.10 
.20 

.20 


I 


I 


"1 


.00 
.20 
.30 
.30 
.40 
.50 
.50 
.60 
.60 
.60 
.70 
.70 
.K) 
.70 
.70 
.70 
.70 
.70 
.70 
.80 
.80 
.80 
.90 
.90 


0.  W 

.90 

.90 

.90 

.90 

.90 
1.00 
1-00 
l.OO 
1.10 

r.2o 

1.20 
l.:» 
1.40 
1.60 

1.70 ; 

1.80 
1.80  I 
1.90  . 
2.00  I 
1.90  ' 
1.90  I 
1.90  1 
l.W  . 
1.80  i 
1.70  , 
1.7D  I 
1.70 
l.GO  I 


l.i-j' 
1  "i' 
1.  ■( 

:  '.» 
1.:..' 
1  • 

!.♦=. 

l.»' 

l.ri' 
1.  If' 

1.4- 

l.-«t 

I.  - 
1.4" 

L*i 
1.  H- 

l.f? 

!.:•> 
1.;:" 
1  :*. 
i.,u 
l.u- 
1  ^1 

1.4" 
1.41- 
1  4" 
1.  II' 
l.-l'i 
1..V.1 


«« Gage  readings  from  August  11  to  December  31  are  referred  to  old  gage. 
Rating  table  for  Carson  River  near  Empire,  Ner.y  for  1903. 


Gage 
height. 


Feet. 
-0.2 
-  .1 

•0 
.1 
^  2 
..S 
.4 
.5 
.6 


Discharge. 


Seroiid-feet. 
12 
1.3 
14 
17 
21 
27 
35 
44 
54 
66 


Gage 
height. 


Fret. 
0.8 
.9 
1.0 
1.1 
1.2 
1.3 
■  1.4 
1.5 
1.6 
1.7 


Discharge. 


Sccon(l-/r(t. 
79 
94 
110 
128 
148 
170 
193 
218 
248 
280 


Gage 
height. 


Feet. 
1.8 
1.9 
2.0 
2.1 
2.  2 
2.3 
2.4 
2.5 
2.6 
2.7 


I 


Discharge. 


Gage 
height. 


Srco7id-f€d. 

312  1 

346    I 

382    I 

I 

420    I 

458  J 

498  ;! 

540 

584 
632 


Ftrt. 
2.8 
2.9 
3,0 
3.2 
3.4 
3,6 
3.8 
4.0 
4.2 
4.4 


Dischanre. 

SeroHdf'ft 
74S 
SIS 
892 
h04S 
1,215    I 
1,385 
1,55.=)    ' 
1,725    I 
1,895 
2,065 


Table  is  not  accurately  determined  in  the  lower  part. 
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Estimated  monlhly  dischtrye  of  Orrwwi  Ririr  near  Empire,  AVr.,  for  190.L 
[Drainage  area,  9S8  square  miles.] 


Month. 


January  ... 
Februarj* . . 

March 

April 

May 

June 

July 

Aujrupt 

Sept<*ml)er . 
October  ... 
Novenil)er . 
December  . 


DlHcbargo  in  swond-feet. 


I 


Run -off. 


The  vear  . 


cimum. 

Minimum. 

Mt-an. 

Total  in 
acre- feet. 

Se<'ond-feet 

per  Houare 

mile. 

Depth  in 
inches. 

«86 

193 

264 

16,233 

.0.27 

0.31 

584  , 

248 

378 

20,993 

.;« 

.40 

748 

218 

308 

18,9:« 

.31 

.36 

1,215; 

458  ' 

681 

40,  522 

.69 

.77 

2,065 

748 

1,321 

81,225 

1.34 

1.54 

1,895 

892 

1,411 

83,960 

1.43 

1,59 

892 

54 

279 

17,155 

.28 

.32 

44 

13 

20 

1,230 

.02 

.02 

21 

12 

15 

893 

.02 

.02 

94 

13 

49 

3,013 

.05 

.06 

:i82 

94 

221 

13, 150 

.22 

.25 

248 

170 

203 

12, 482 

.20 

.24 

2,0<55  ' 

12 

429 

3m),  7W 

.43 

5.88 

KAST   FORK  OF  CARSON   RIVER  NEAR  GARDNERVILLE,  NEV. 

The  gaging  station  was  established  by  L.  H.  Taylor  on  October  17, 
li^OO,  at  the  place  where  measurements  were  made  in  the  ^-ears  1890, 
Ls91,  and  1892.  It  is  located  about  5  miles  southeast  of  Crardnerville, 
Nev.,  and  one-half  mile  southwest  of  Rodenbah's  ranch.  The  old  gage 
was  an  inclined  timber  securely  fastened  to  posts  set  in  the  right  l>ank 
of  the  stream.  The  old  bench  mark  was  on  a  basalt  rock  in  the  edge 
of  the  stream,  20  feet  from  the  gage,  at  an  elevation  of  ().B  feet  above 
gage  datum. 

On  August  2,  1901,  a  loose-rock  dam  was  raised  a  short  distance 
below  the  gaging  station,  which  affected  the  velocity  at  the  latter 
point.  The  dam  was  partly  washed  out  hy  a  freshet  on  December  4, 
1901.  A  new  gage  was  established  on  March  10, 1901,  a  short  distance 
downstream  from  the  original  one,  which  had  lieen  destroyed.  It 
consists  of  a  vertical  timber  driven  into  the  stream  bed  at  the  right 
l)ank  and  spiked  to  a  cottonwood  tree.  On  October  3,  1902,  a  new 
inclined  gage  was  installed  by  E.  C.  Murphy  at  a  point  on  the  left 
bank  of  the  river  600  feet  above  the  cable. 

The  gage  is  read  twice  each  day  by  Miss  Susie  Rodenbah.  Dis- 
charge measurements  are  made  by  means  of  a  cable  and  car  located  at 
the  vertical  gage  about  400  feet  above  the  bridge.  The  initial  point 
for  soundings  is  the  zero  of  the  tagged  wire  on  the  right  bank.  The 
IKR  100—04 12 
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channel  is  straight  for  300  feet  above  and  below  the  station.  It  is 
broad  and  shallow.  There  is  but  one  channel  at  all  stages,  and  the 
current  is  moderate.  Both  banks  are  high  and  are  not  liable  to  over- 
flow. The  bed  of  the  stream  is  composed  of  gravel  and  is  permanent. 
The  bench  mark  for  the  gage  at  the  cable  is  the  top  of  a  granite  bowl- 
der 20  feet  south  of  the  gage.  Its  elevation  is  8.10  feet  above  the  zero 
of  the  gage.  The  bench  mark  for  the  new  inclined  gage  is  the  top  of 
a  bowlder  2  feet  east  of  the  gage.  Its  elevation  is  9. 94  feet  above  the 
zero  of  the  gage.  Dunng  1903  gage  heights  were  read  on  the  ver- 
tical gage  at  the  cable. 

The  observations  at  this  station  during  1908  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  meamremetUs  of  East  Fork  of  Carson  River  near  GardnerviUe,  Nev,,  in  190S. 


Date. 


Hydrographer. 


^i.      ^^^ 


heigl 


I  I      Feet. 

Aprils .J  D.W.Hays I      4.25 

April  22 A.H.Schadler '      4.45 


May  2.... ! do 

May  13 i do 

June  29 ' do 

July  15 do 

August  4 [  W.  B.  Harrington 

August  10 1 do 

August  19 do 

September  30 ,  W.A.Wolf 


5.12 
6.15 
5.00 
4.05 
3.55 
3.40 
3.60 
3.20 


Second-feet. 
3S6 

m 

1,024 

1,999 

925 

380 

14« 

120 

80 

82 


Mean  daily  gage  height^  in  feeX^  of  East  Fork  of  Carson  River  near  GardnervHUy  Net., 

for  190S. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15.. 


Jan.    Feb. 

Mar. 

Apr.  1  May. 

June. 

July. 

Aug. '  Sept. 

1 

Oct    Nov. 

Dec. 

'  2.60  j  2.65 

2.70 

4.85 

5.80 

6.65 

4.90 

3.45 

8.52 

2.80     8.20 

3.40 

1  2.45     2.60 

2.75 

4.40 

6.90 

6.76 

4.75 

8.65 

8.52 

2.80     3.20 

3.40 

1  2.50     2.50 

2.80 

4.50 

5.90 

6.50 

4.75 

3.66 

3.42 

2.80  1  3.20 

3.  a*) 

2.55  1  2.50 

2.75 

4.55 

5.85 

5.85 

4.65 

3.55  1  3.42 

2.90     8.25 

3,» 

'  2.55  1  2.55 

2.75 

4.65  !  5.80 

6.10 

4.55 

8.45     3.38 

8.06     3.35 

8.25 

1  2.60  1  2.50 

2.80 

4.75  t  5.85 

6.46 

4.60 

8.50  1  3.25 

3.10     8.30 

3:» 

1  2.60  1  2.60 

2.80 

4.85 

5.95 

6.45 

4.45 

3.45  1  3.15 

3.20  1  3.20  ; 

3.U' 

2.60  1  2.50 

2.86 

4.85 

6.0O 

6.35 

4.40 

3.45  1  3.06 

8.20     3.20 

3,10 

'  2.50  1  2.50 

2.90 

4.95 

6.10 

6.26 

4.46 

3.45  1  3.00 

3.25  !  8.90 

8.05 

2.55  ,  2.40 

2.90 

4.95 

6.35 

6.15 

4.45 

3.40  1  8.00 

3.86  j  3.85 

8,00 

;2.40  :  2.40 

2.95 

4.85  1  6.45 

6.26 

4.35 

3.35     3.00 

8.40  '  3.45 

2.62 

j  2.45  j  2.20 

2.95 

4.70  1  6,70 

6.15 

4.80 

8.45  1  3.00 

8.40  1  3,85 

8  00 

2.45     2.20 

2.95 

4.70 

6.95 

6.05 

4.28 

3.48  1  3.05 

8.85     4..'iO 

3.  Oil 

2.40     2.25 

3.00 

4.75 

7.05 

5.70 

4.05 

8.86  1  8.05 

8.30     4.76 

2.90 

I  2.40  1  2.35 

3.15 

4.75 

6.95 

5.86 

4.00 

8.30 

3.05 

8.82     4.90 

2.50 

HOTT.] 
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Mran  daily  gage  height^  in  feH^  of  Eait  Fork  of  Oarson  RitYv  near  GardnervUle^  Nev., 

for  190S — Continued, 


Day. 


16 

17 

18 

19 

20 

21 

->> 

a 

•i\ 

25 

26 

27 

28 

29 

3(> 

31 


Jan. ;  Feb.    Mar.    Apr.   May.  June. 


2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.40 
2.40 
2.30 
2.45 
2.46 
2.60 
2.65 
2.60 
2.60 
2.50 


2.40 
2.40 
'2.35 
2.85 
2.40 
2.90 
2.40 
2.40 
2.45 
2.46 
2.50 
2.55 
2.60 


3.20 
8.35 
3.40 
3.45 
3.55 
3.5*) 
8.60 
3.70 
3.80 
3.75 
8.65 

s.a'> 

4.05 
4.15 
4.25 
4.30 


4.70 

4.65 

4.75 

4.75 

4.85  I 

4.95 

5.05 

6.15 

5.25 

5.35 

5.45 

5.55 

5.60 

5.65 

5.75 


I 


6.J<5 
6.75 
6.85 
6.10 
5.85 
5.70 
5.25 
4.90 
4.50 
4.60 
4.65 
4.80 
5.20 
5.80 
6.20 
6.50 


5.20 
5.20 
5.25 
5.35 
5.45 
5.75 
5.95 
6.00 
5.90 
5.75 
5.65 
5.50 
5.45 
5.15 
4.95 


r 


July. 


8.90 
3.90 
3.85 
8.90 
3.80 
3.80 
3.90 
3.80 
3.80 
3.70 
3.60 

3.50 
3.45 
3.50 
3.42 


Aug. 


Sept.    Oct. 


3.35 

3.00 

3.60 

3.00 

3.65 

3.00 

3.45 

3.00 

3.a'> 

2.95 

3.60 

2.90 

3185 

2.90 

3.65 

2.90 

3.65 

2.85 

3. 06 

2.86 

3.65 

2.85 

3.72 

2.85 

3.68 

2.90 

3.62 

2.80 

3.62 

2.80 

3.60 

Nov.    Dec. 


2.85 
2.86 
2.85 
2.80 
2.65 
2.60 
2.50 
2.50 
2.45 
2.46 
2.40 
2.35 
2.35 
2.40 
2.40 
2.40 






3.35 

4.35 

3.35 

4.30 

3.38 

4.15 

3.40 

4.05 

3.40 

3.95 

3.40 

3.90 

3.40 

3.90 

3.40 

3.85 

3.40 

3.80 

3.38 

3.80 

3.35 

3.80 

3.35 

3.75 

3.20 

3.75 

3.20 

3.56 

3.20 

3.50 

3.20 



Rating  table  far  East  Fork  of  Carivm  River  near  GardnervUle,  Nev.,  for  190S. 


Ga^re 
height 

1 
Discharge. 

height. 

DiKharge.  ' 

Gage 
height. 

! 

^  Discharge. 

Gage 
height. 

Discharge. 

Fcfi. 

'  Second-feet. 

Frrt. 

Seetrnd'/ect, 

Feet. 

'  Second-feet.  ' 

Feet. 

Second-feet. 

2.2 

'            21     1 

3.2 

.    82 

4.2 

375 

5.4 

1,285 

2.3 

25 

3.3 

97 

4.3 

430 

5.6 

1,475 

.      2.4 

29 

3.4 

115  : 

4.4 

485     1 

5.8 

1,665 

2.5 

34 

1 

3.5 

135 

4.5 

:          550 

6.0 

1,855 

2.6 

39    ' 

3.6 

155 

4.6 

620 

6.2 

2,045 

1      2.7 

i            45 

3.7 

180 

4.7 

mi 

6.4 

2,  235 

2.8 

51 

3.8 

210 

4.8 

760 

6.6 

2,425 

2.9 

58 ; 

3.9 

240 

4.9 

1          840     , 

6.8 

2,615 

1      3.0 

65    . 

4.0 

280 

5.0 

920 

7.0 

2,805 

,      3.1 

72 

1 

4.1 

325 

5.2 

1       1,100 

Table  extended  above  6. 15  feet  gage  height  and  below  3.20  feet  gage  height.    Below 
3.20  feet  gage  height  curve  is  only  approximate. 
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Egtimaled  monthly  discharge  fjf  Ecut  Fork  of  Camon  River  near  GardnerriUe^  Set.,  for  lif>t.l 
[Dnina^  area.  3K1  M]iiare  mflefi.] 


I 


Disrhargre  in  necond-feet. 


Month. 


Maximum.     Minimum. 


Mean. 


Run-off. 

Toul  in 

acre  feet.     Second-feet  iv^,>,  ,„ 

per  square  ^^  ' 

mile.  "»'*'*=' 


January-  . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
Octol>er  ... 
NovemV)er . 
December  . 


The  year  , 


39 

25 

32 

1,968 

0.08 

ai<» 

42 

21 

31 

1,722  ' 

.08 

.llh 

430 

45 

ia5 

8,301 

.36 

.42 

1,617 

457 

890 

52,a59 

2.34 

2.  til 

2,H52 

550 

1,794 

110,309 

4.71 

5.4n 

2,567  ! 

880 

1,714 

101,990 

4.50 

hM 

840  . 

115 

a56 

21,889 

.as 

i.o: 

225 

97 

143  . 

8,793 

.38 

.44 

135 

51 

73 

4,344 

.19 

.21 

115 

51 

93 

5,  718  ^ 

.24 

.2N 

725 

82 

229 

13,626  1 

.60 

.«: 

115 

1 

27 

57 

3, 505  1 

.15 

.17 

2,852! 

21 

462 

335, 124  ' 

1.21 ; 

16..=-^ 

WEST  FORK   OF  CARSON   RIVER  AT   WOODFORDS,  CAL. 

This  station  was  established  October  18,  1900,  by  L.  H.  Taylor.  It 
is  located  al)out  three-fourths  mile  alcove  the  post-office  at  Woodfords 
and  200  feet  from  the  main  road  between  Woodfords  and  Blue  Lakes, 
Cal.  The  gage  is  a  vertical  board  nailed  to  a  cottonwood  tree  on  the 
left  bank.  It  is  read  once  each  day  by  Miss  Bernice  Merrill.  Dis- 
(^harge  measurements  are  made  by  means  of  a  cable  and  car  just  below 
the  gage.  The  initial  point  for  soundings  is  the  zero  of  the  tagged 
wire.  The  channel  is  stmight  for  100  feet  above  and  below  the  cable, 
and  there  is  but  one  channel  at  all  stage.^.  Both  banks  are  high  and 
rocky  and  are  not  liable  to  overflow.  The  l)ed  of  the  stream  is  rockv 
and  uneven  and  is  not  liable  to  change.  At  high  water  the  current 
velocity  is  too  high  for  accurate  measurement. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrogiapher. 
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IHftcharge  meatnirements  of  WeM  Fork  of  Carson  River  at  Woodford*,  Cdl,,  in  190S, 


Date. 


UydroKrapbor. 


April? D.W.Hays.... 

April  22 A.  H.  Schadler  . 

June  24 ' do 

Julv  10 ' do 


I 


July  17 do 

August  4 '  W.  B.  Harrington 

September  9 j do 


,?.x. 

Dischanre. 

h\ei. 

Second/ret. 

3.0<) 

97 

3.80 

183 

4.20 

247 

3.30 

128 

3.05 

107 

2.60 

48 

2.20 

37 

Mean   daily  gage   height,   in  feet,  of  WeM  Fork  of  Carson  Hirer  at  WoodfordSy  Col., 

for  1903, 


Day. 


Jan. '  Feb.  '  Mar.    Apr. 


1 

2.40 

2 

2.40 

3 

2.40 

4 

2.40 

5 

2.40 

6 

2.30 

2.30 

S 

2.30 

9 

'2.30 

10 2.40 

11 

'  2.40 

12 

'  2.40 

13 

2.30 

14 

2.80 

15 

16 

2.30 

2.30 

17 

I2.80 

18 

2.80 

19.  .  . 

2.30 

20 

2.30 

21 

1  2.30 

22 

2.30 

23 

2.40 

24 

,  2.60 

25 

2fi 

2.50 

2.70 

27 

3. 00 

28 

3.00 

29 

3.00 

30 

31 

2.90 

3.00 

2.90 
2.80 
2.80 
2.80 
2.70 
2.  .50 
2.50 
2.60 
2.70 
2.70 
2.70 
2.80 
2.60 
2. 50 
Z.'iO 
2.50 
2.50 
2.60 
2.60 
2.70 
2.70 
2.70 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 


2.70 
2.70 
2.70 
2.70 
2.80 
2.90 
2.90 
2.90 
2.80 
2.70 
2.60 
2.60 
2.50 
2.50 
2.40 
2.40 
2.50 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.70 
2.80 
3.00 
3.20 


3.40 
3.50 
3.40 
3,30 
3.20 
3.00 
2.90 
2.90 
3.10 
3.20 
3.20 
3.30 
3.40 
3.50 
3.40 
3.40 
3.30 
3.30 
3.30 
3.50 
3.60 
3.80 
4.10 
4.30 
4.50 
4.60 
4.50 
4.60 
4.60 
4.70 


I  I  '  ' 

May.  June.;  July.   Aug.  Sept. 


I 


Oct.    Nov. 


I" 


4.90 
4.90 
5.00 
5.00 
5.10 
5.20 
:>.30 
5.50 
5.50 
5.60 
5.60 
5.60 
5.60 
.5.50 
5.30 
5.00 
5.00 
4.80 
4.70 
4.50 
4.40 
4.40 
4.40 
4.40 
4.50 
4.60 
4.70 
4.70 
4.80 
4.^0 
4.80 


4.90 
4.90 
5.00 
5.20 
5.30 
5.30 
5.30 
.5.30 
5.20 
.5.10 
.5.10 
5.10 
5.00 
5.00 
4.90 
4.80 
4.80 
4.80 
4.80 
4.70 
4.60 
4.  .50 
4.40 
4.40 
4.30 
4.20 
4.20 
4.10 
4.00 
3.90 


3.70 
3.60 
3.50 
3,50 
3.50 
3.50 
3.50 


3.30 
3.20 
3.20 
3.20 
3.10 
3.00 
3.00 
3.00 
2.90 

2.90 


2.90 
2.80 


2.80 
2.80 
2.70 


2,70 
2.70 
2,60 


2.50 
2.60 
2.50 


2. 50 
2.40 
2.40 
2.40 
2.40 

2.40 
2.40 
2.30 


I 


2.30 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 


2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2. 15 
2.15 
2. 15 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2. -25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 


2.20 

2.20 

I  2.25 

2.25 

I  2.25 

I  2.25 

I  2.:jo 


2.30 
2.25 
2.30 
2.20 
2.20 
2.20 
2.20 
2.2U 
2.20 


2.25 
2.26 
2.25 

2.:«) 

2.25 
2.30 
2.25 
2.20 
2.20 
2.20 
2.35 
2.  .50 
2.90 
3.05 
3.05 
3.00 


2.20  I  3.00 


2.*i0 
2.20 
2.20 
2. 20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.15 
2.20 
2.20 
2.25 
2. 25 


3.00 
2.95 
2.95 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2.75 
2.70 
2.70 


Dee. 


2.70 
2.65 
2.60 
2.60 
2.60 
2.70 
2.76 
2.75 
2.80 
2.80 
2.80 
2.80 
2.75 
2.75 
2.75 
2.75 
2.78 
2.75 
2.76 
2.80 
2.85 
2.85 
2.75 
2. 75 
2.70 
2.65 
2.65 
2.65 
2.50 
2.45 
2.45 
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Rating  table  for  Wegt  Fork  of  Carson  River  at  Woodfords,  Cal.^for  190S. 


heS^t. 

Discharge.    ' 

Gage 
height. 

Discharge. 

Ga^e 
height. 

1 
Discharge.  ^ 

Gage 
height. 

Fed. 

1 
Diwihargt'. 

Feci. 

Scrond-fed, 

Feet. 

Second-feet. 

Feet. 

Second-feet,  i 

Srvondf^fi. 

2.0 

20 

2.9 

83 

3.8 

188     1 

4.7 

^40 

2.1 

25     ' 

3.0 

93 

3.9 

202 

4.8 

35S 

2.2 

30   ; 

3.1 

103     1 

4.0 

217     1 

4.9 

376 

2.3 

36    „ 

.3.2 

114 

4.1 

233   . 

5.0 

3»i 

2.4 

42    1 

3.3 

125     ' 

4.2 

250 

5.1 

412 

2.5 

49    ,1 

3.4 

137    1 

4.3 

268 

5.2 

430 

2.6 

57     i 

3.5 

149    i 

4.4 

286 

5.3 

1           448 

2.7 

74     ' 

1 

3.6 

161     1 

4.5 

304 

5.4 

466 

2.8 

3.7 

174 

4.6 

322 

5.5 

484 

1 

Table  extended  beyond  4.20  feet  gage  height;  well  defined  l)elow  that  point. 

Estimated  inonUhly  discliar ge  of  WeM  Fork  of  Carson  River  at  Woodfords^  Cal.ffor  190S. 
[Dminage  area,  70  square  miles.] 


Month. 


January  

February  . . . 

March 

April 

May 

June 

July  a 

August  ft * 

September  ^ 

October 

.November , . 
December  .. 


Discharge  in  aecond-feet. 


Run-off. 


Maximum. 


Minimum. 


Mean. 


Total  in 
acre-feet. 


93 

83 

114 

340 

502 

448 

174 

65 

33 

36 

98 

78 


The  year  , 


502 


I 


36 
49 
42 
83 
286 
202 
65 
30 
25 
27 
30 
45 


25 


49 

63 

64 

174 

389 

353 

106 

42 

:w 

31 
63 
66 


119 


3,013 

3,499 

3,935 

10,354 

23,919 

21,005 

6,518 

2,582 

1,785 

1,906 

3,749 

4,058 


86,323 


Second-feet 

per  square 

mfle. 


0.70 

.90  j 

.91 
2.49  I 
5.56 
5.04 
1.51  j 

.60  i 

,43  I 

.44 

.90 

.94 

1.70 


Depth  in 
inches. 


0.81 

.94 

l.fti 

2.78 

6.41 

5.62 

1.74 

.ft* 

.48 

.51 

1.00 

23.11 


a  ValueH  for  7th,  8th,  9th,  19th,  2lHt,  23d,  24th,  27th,  and  31st  are  interpolated. 
b  Values  for  4th,  8th.  14th,  and  18th  are  interpolated. 
c  Value  for  6th  is  interpolated. 
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TRUCKEE  RIVER  AT   TAHOE,  CAL. 

Truckee  River,  the  natural  outlet  of  Lake  Tahoe,  leaves  the  lake  at 
the  city  of  Tahoe.  About  500  feet  from  the  lake  there  is  a  timber 
dam  across  the  river,  which  has  been  maintained  for  more  than  twenty 
years,  for  the  purpose  of  controlling  the  discharge  from  the  lake. 
June  17,  1900,  a  gage  was  placed  in  the  stream  for  the  purpose  of 
recording  the  height  of  the  water  in  the  river.  The  gage  is  a  vertical 
timber  driven  into  the  stream  bed  at  the  left  bank  about  300  feet  below 
the  dam,  and  is  spiked  to  the  root  of  a  cottonwood  tree  growing  on 
the  bank.  On  November  18,  1902,  a  new  gage  was  established  by 
E.  C.  Murphy  in  the  exact  position  of  the  old  gage.  It  is  a  4  by  4 
inch  vertical  timber.  The  elevation  of  its  zero  is  the  same  as  that  of 
the  old  gage.  The  bench  mark  is  cut  in  the  side  of  the  tree  and  is 
4  feet  above  gage  datum.  The  measurements  are  made  from  a  cable 
and  suspended  car  about  one-fourth  mile  below  the  gage,  which  was 
placed  as  near  the  city  of  Tahoe  as  possible  for  the  convenience  of  the 
observer.  At  the  point  of  measurement  the  right  bank  is  low  and  is 
subject  to  overflow  at  very  high  stages  of  the  stream.  The  left  bank 
is  rather  high.  The  channel  is  nearly  straight  for  300  feet  above  and 
below  the  station,  and  the  bed  of  the  river,  which  is  of  gravel  and 
coarse  sand,  is  smooth  and  stable.  The  current  has  a  moderate  veloc- 
ity. The  purpose  of  the  station  is  to  ascertain  the  actual  ovei-flow 
from  Lake  Tahoe  with  a  view  to  determining  its  real  value  as  a  storage 
reservoir. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  meamrements  of  Truckee  River  at  Tahoe,  Col.,  in  1903. 


Date. 


Hydrographer. 


Jane  20 !  G.  B.  Lorenz . 

June  26 ' do 

July  20 ' do 


July  30. 


.do 


Gage 
leight. 


heigl 


DlHcharge. 


Feci. 

Second/iet. 

0.10 

13 

.79 

116 

1.50 

235 

1.90 

412 

184 


STREAM   MEASUREMENTS   IN    1903,  PART   IV. 


[so.  100. 


Mean  daily  gage  height,  in  feet,  of  Truckee  River  at  Tahoe,  Cal,,  for  1903. 


Day. 

Jan. 

1 
Feb.  1  Mar. 

Apr. 

May. 

June. 

1 
July.  1  Aug. 

Sept. 

Oct. 

KOF. 

Dec. 

1 

1.65 
1.65 

0.80  1  1.35 
.80  .  1.35 

0.10 
.10 

0.10 
.10 

0. 10  1  0. 70 
.10  1    .70 

1.70 
1.70 

1.95 
1.95 

1.85 
1.85 

1,90 
2.10 

1  "20 

2 

l.J) 

3 

1.65 

.40  1  1.35 

.10 

.10 

.10 

.70 

1.70 

2.05 

1.80 

•2.10 

1.2i' 

4 

1.65 

.40 

1.35 

.10 

.10 

.10 

.70 

1.70 

2.05 

1.80 

•2.10 

l.Jl' 

5             .            

1.65 
1.65 
1.65 

.80 
.80 
.80 

1.35 
1.40 
1.40 

.10 
.10 
.10 

.10 
.10 
.10 

.10 
.10 
.10 

.70  1  1.70 
.70  1  1.70 
.70  ;  1.70 

2.05 
2.05 
2.05 

1.80 
1.80 
1.80 

1.90 
1.90 
1.90 

1.-2D 

6 

1  til 

7 

l,ty 

8 

1.65 

.40  '  1.40 

.10 

.10 

.10 

.90 

1.70 

2.05 

1.80 

1.90 

l.tj) 

9 

1.65 

.40  '  1.40 

.10 

.10 

.10 

1.00 

1.70 

2.05 

1.80 

1.90 

l.fii" 

10 

1.65 

.40  '  1.40 

.10 

.10 

1,20 

1.70 

2.05 

1.80 

1.90 

!.«' 

11 

1.6,5 

.40 

1.40 

.10 

.10 

1.20 

1.70 

2.05 

1.80 

1.90 

l.HO 

12 

l.(i5 

.40 

1.40 

.10 

.10 

.10 

1.20 

1.70 

2.aT 

1.80 

LtJO 

13 

1.&5 

.40 

1.40 

.10 

.10 

.10 

1.40 

1.70 

2.a5 

2.00 



l.U) 

11 

1.60 

.40 

1.40 

.10 

.10 

.10 

1.5Q 

1.70 

2.05  1  2.00 

l.tii 

15 

1.60 
1.60 

.90 
.90 

1.40 
1.40 

.10 
.10 

.10 
.10 

.10 
.10 

1.40 
1.50 

1.80 
1.80 

2.05 
1.95 

2.00 
2.00 

i.bi:' 

Ifi 

\M 

17 

1.60 

•90 

1.40 

.10 

.10 

.10 

1.50 

1.80 

1.95 

2.00 

i.at 

18 

1.57 

.90 

1.40 

.10 

.10 

.10 

1.50 

1.80 

1.96 

1.95 

.95 

1  rlO 

19 

1..56 

.90 

1.40 

.10 

.10 

.10 

1.50 

1.80 

1.95 

1.95 

.95 

i.»» 

20 

1.55 

.90 

1.40 

.10 

.10 

.48 

1.50 

1.95 

1.95 

i.-'^i 

21 

1.54 

.90 

1.40 

.10 

.10 

.48 

1.50 

1.95 



1.95 

10 

22 

.90 
.90 

1.40 
1.40 

.10 
.10 

.10 
.10 

.48 
.48 

1.50 
1..50 

1.95 
1.95 

1.90 
1.90 

1.95 
1.95 

.90 

I.  Vt 

23 

1.56 

1.-"<D 

24 

1.58 

.90 

1.40 

.10 

.10 

.70 

l.,50 

1.95 

1.90 

1.95 

.90 

l.fO 

25 

1.58 

.90 

1.40 

.10 

.10 

.70 

1.50 

1.95 

1.90 

1.95 

.90 

:.:a 

26 

1.58 

1.00 

.35 

.10 

.10 

.70 

1.50 

1.96 

1.90 

1.95 

.90 

l.'O 

27 

1.5H 

1.00 

1.10 

.10 

.10 

.70 

1.50 

1.95 

1.90 

1,95 

.90  1 

\.hb 

28 

i.r>8 

1.35 

.70 

.10 

.10 

.70 

1.60 

1.95 

1.90 

1.95 

1.20 

1..V 

29 

1.58 

'     .10 

.10 

.10 

.70 

1.00 

1.95 

1.86 

1.95 

1.2)  ' 

i.:t> 

30 

.35 

.   ..   .1     .10 

.10 

10 

.70 

1  70 

1  95 

1  85 

1  95 

1  20 

i.9> 

31 

.:i5 

'     .10 

.10 

1.70 

1.95 

1.95 

1 

i.« 

Rating  table  for  Truckee  River  at  Tahoe,  Cat,,  for  190S. 


(iage 
height. 


Frd. 

0.1 
.2 
.3 
.4 
.5 
AS 


1  11 

I   Discharge.  |l    ^^ 


I  Strond'/trt. 


13 
25 
38 
51 
64 
78 


Ff'tt. 

0.7 
.8 
.9 
1.0 
1.1 
1.2 


Duscharge. 

StroH<!-fret. 
93 
109 
125 
142 
160 
179 


Gage 
height. 


Fret. 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 


Di.««charge. 

helS?t. 

Discharge. 

Sfcond-fcft. 

Feet. 

Srromi/ttt. 

201 

1.9 

372 

225 

2.0 

407 

251 

2.1 

445 

279 

2.2 

Am 

308 

2.3 

531 

339 

2.4 

580 

Above  1.20  feet  gage  height  the  table  is  the  same  as  that  of  1902. 
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KitlimiUed  monthly  diitcharge  of  TYnckee  River  at  Tahoe^  Cal.y  for  J  90S. 
[Drainai^e  area,  519  square  miles.] 


Month. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October  ... 
November . 
Decemljer  . 


Discharge  in  second-feet. 

,  -         I 

Maximum,  i  Minimum.  ,  Mean. 


The  vear 


293 
213 
225 

13 

13 

93 
308 
389 
426 
407 
445  , 
372  , 


445 


13 


44 

51 

13 

13 

13 

13  , 

93  i 
308  I 
355  , 
:«9  ' 
125 
179 


266 

103 

190 

13 

13 

38 

205 

344 

398 

374 

255 

260 


205 


Total  in 
acre-feel. 


Run-o<T. 


Second-feet 
mil 


per  square 
nile. 


16,356  I 

5,  720 

11,683 

774 

799 

2,261 

12,605 

21, 152 

23,683 

22,996 

15, 174 

15,987 


149, 190 


-I 


0.51 
.20 
.37 
.03 
.03 
.07 
.39 
.66 
.  77 
.72 
.49 
.50 


.40 


Depth  in 
inches. 


0.59 
.21 
.43 
.03 
.03 
.08 
.45 
.76 
.86 
.83 
.55 
.58 

5.40 


TRUCKEE   RIVER  AT   VISTA,  NEV. 

This  station  was  originally  established  August  18,  1899,  by  L.  H. 
Taylor.  It  is  located  7  miles  east  of  Reno,  Nev.,  and  one-fourth 
luile  from  the  Southern  Pacific  Railroad  station  at  Vista,  Nev.  On 
November  12,  1902,  a  new  gage  was  installed  on  the  left  bank,  150  feet 
above  the  i*ailroad  bridge,  by  E.  C.  Murphy.  Its  zero  has  the  same 
elevation  as  that  of  the  original  gage.  On  April  3,  1903,  a  new  gage 
was  established  by  D.  W.  Ha\-s.  It  is  located  on  the  left  bank  and  is 
a  vertical  4  by  4  inch  timber  established  on  the  same  datum  as  the 
previous  gages.  On  June  23,  1903,  this  gage  was  torn  out  and  moved 
3  feet  farther  into  the  river,  in  order  to  establish  it  in  deeper  water. 
The  zero  of  the  gage  was  lowered  2.72  feet.  The  gage  is  read  once 
each  day  by  M.  Tuomey.  Discharge  measurements  are  made  by 
means  of  a  cable  and  car  below  the  railroad  bridge.  The  initial  point 
for  soundings  is  the  zero  of  the  tagged  wire.  The  channel  is  straight 
for  150  feet  above  and  400  feet  below  the  station.  Both  banks  are 
high.  The  left  bank  is  liable  to  overflow  only  at  extreme  high  stages. 
There  is  but  one  channel  at  all  stages.  The  bench  mark  is  the  head 
of  a  bolt  set  in  the  concrete  on  the  upstream  side  of  the  left  abutment 
of  the  Southern  Pacific  Railroad  bridge  300  feet  from  the  gage.  Its 
elevation  is  19. 74  feet  above  the  zero  of  the  gage. 
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STREAM   MEASUREMENTS   IN    1903,  PART   IV. 


[so.  loa 


The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

DUcharge  measurements  of  Truckee  River  at  Vista ^  Ner.^  in  J 903. 


Date. 


Hydrographer. 


Gage  height.    I>Usrhai>«?. 


January? j  C.  T.  Prall 

March  12 1  I).  W.  nay8  ... 

March  27 i do 

March  29 ' do 

April  4 1 do 

April  14 1 do 

April  20 1  II.  B.  Jameson. 


April  28.. 
May  18... 
May  29... 

June  2 

June  23... 
July  17... 
August  13. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


Feet, 
3. 
3. 
3. 
5. 
5. 
4. 
4. 
5. 
5. 
4. 
5. 
3. 
2. 
2. 


20  1 

50  [ 

57 

84 

^^'^  , 

87  ' 

80   ; 

10  I 
23  I 

40  I 

I 
33  I 

08 

08  « 


7U^ 

:^ 

2,1  SI* 
1,1507 
1,401 
1,S44 
1,671 

l,5:i*^ 
l,aS2 
1,J*5S 

JtJJ> 
1&4 


Mean  daily  gage  height,  in  feet,  of  Truckee  River  at  Vista,  Net\,for  190S. 

Aug.  Sept. 


Day. 


c 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17., 
18., 
19., 
20., 
21., 
22., 
23. 
24., 
25., 
26. 
27. 


Jan. 


3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.10 
8.10 
3.20 
4.10 
3.80 
3.90 


Feb. 


Mar. 


Apr.  I  May.  June. 


3.40 
3.50 
3.60 
3.60 
3.50 
3.40 
3.30 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.30 
3.80 
3.20 
3.20 
3.20 
3.20 
3.40 
3.60 
3.80 
3.70 
3.70 
3.80 


5.00 
4.10 
5.20 
5.10 
5.00 
4.40 
4.50 
5.00 
5.50 
6.00 
5.10 
4.90 
4.80 
4.80 
4.60 
4.60 
4.60 
4.60 
4.60 
4.70 
5.00 
5.40 
5.60 
5.70 
6.90 
5.60 
5.40 


I  5.60 
I  5.90 
I  6.00 
I  6.10 
I  6.50 
I  6.50 
6.50 
6.00 
6.00 
6.00 
6.80 
6.80 
6.30 
6.10 
5,80 
5.80 
5.40 
5.00 
4.60 
4.  .50 
4.40 
4.30 
4.20 
4.00 
4.00 
4.00 
4.00  I 


5.30 
5.30 
4.90 
4.80 
4.70 
4.80 
4.80 
4.80 
4.60 
4.80 
4.80 
4.60 
4.60 
4.40 
4.10 
3.60 
3.60 
3.60 
3.40 
8.40 
3.40 
3.40 
3.40 
3.60 
3.50 
3.30 


July. 


8.40 
3.30 
3.10 
8.00 
2.80 
2.60 
2.50 
2.50 
2.40 
2.30 
2.40 
2.20 
2.10 
2.00 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.20 
2.10 
•2.10 
2.10 
3. 30  1  2. 10 


2.00 
2.00 
2.10 
2.10 
2.10 
2.10 
2.20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.10 
2.10 
2.10 
2.00 
2.10 
2.10 
2.00 
2.30 
2.30 
2.20 
2.20 
2.30 
2.80 
2.40 
2.50 


2.40 
2.30 
2.30 
2.30 
2.80 
2.40 
2.40 
2.60 
2.50 
2.60 
2.70 
2.70 
2.60 
2.60 
2.  GO 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


Oct.  I  Nov.    D**c. 


1 


2.50  ' 

2.50  I 

2.50  ' 

2.60  ' 

2.70  , 

2.70 

2.70  I 

2.70 

2.80  \ 

2.80 

2.90 

2.80 

2.80 

2.90 

2.90 

2.90 

3.00 

3.00 

3.00 

S.10 

8.00 

3.10 

3.10 

3.10 

8.10 

3.10 

3.10 


3.00 
3w00 
3.00 
3.10 
3.20 
3.10 
3-20 
3.00 
3.10 
3.10 
3.10 
3.10 
5.00 
5.50 
4.60 
3.60 
3.30 
3.20 
3.10 
4.10 
5.80 
5.10 
4.50 
4.30 
%,» 
3.70 
8.70 


3.»l 
3.30 
3.10 
3.0O 

aw 

3.10 
8.10 
8.10 
3.10 
3.10 
3.10 
8.00 
3.20 
3.30 
S.10 
3.30 
3.20 
3.10 
3.00 
3.10 
3.10 
3.00 
S.00 
3.00 
3.00 
3.00 
3.10 


HOYT.] 


INTERIOR    BASIN. 


187 


Mean  daily  gage  heigfitj  in  fed ^  of  Truckee  River  at  T7«/a,  Nev.jftyr  1903 — Continued. 


Day. 


•M. 


I  Jan. 

4.00 

4.10 

I  3.80 

3.20 


Feb.  ■  Mar. 

3.40  5.60 

5.40 

7.60 

8.00 


Apr. 

May. 

June. 

July. 

5.20 

4.00 

3.00 

2.00 

5.20 

4.00 

3.30 

2.00 

5.40 

4.80 

,  8.60 

2.00 



5.00 

1 

1 

2.00 

'   Oct.  I  Nov.  I 


Aiig.   Sept.     Oct.  I  Nov.  i  Dec 


2.20  j  2.50  3.10  I  3.60 
2.20  i  2.50  3.10  '  3.50 
2.20  '  2.50  3.00  ;  3.10 
2.30    1  3.00  I 


3.10 
3.10 
3.10 
8.10 


Oil  June  23,  1903,  gage  wa.s  lowere<l  2.72  feet.     All  gage  heights  refer  to  original 
datum. 

Rating  table  for  Trurkee  River  at  Vista,  Ntv.,for  190S. 


Gage 
height. 

1  Discharge. 
'  Secofui/cel. 

!     Gage 
j  height. 

Fret. 

Discharge. 
Second-fat. 

Gage 
height. 

Feet. 

Disicharge. 

Gage 
height. 

Discharge. 

Feet. 

Sccorul-feet. 

Feet. 

Second-/eet. 

2.0 

130 

3.0 

530 

4.0 

955 

6.0 

2,350 

2.1 

170 

3.1 

570 

4.2 

1,055 

6.2 

2,610 

2.2 

■          210 

1       3.2 

610 

4.4 

1,155 

6.4 

2,900 

2.3 

'           250 

3.3 

650 

4,6 

1,255 

6.6 

3,215 

2.4 

290 

3.4 

690 

4.8 

1,355 

6.8 

3,550 

2.5 

3:% 

3.5 

730 

5.0 

1,455 

7.0 

3,900 

2.6 

370 

3.6 

775 

I 

5.2 

1,575     , 

7.2 

4,250 

2.7 

410 

1       3.7 

820     ( 

5,4 

1,735     1 

7.4 

4,600 

2.8 

450 

.       3.8 

865    : 

5.6 

1,920     ' 

7.6 

4,950 

2.9 

490 

3.9 

910 

5.8 

2,125 

8.0 

5,650 

Table  fairly  well  defined.     Curve  extended  above  5.85  feet  gage  height. 

Estimated  monthly  discharge  of  Truckee  River  at  Vistay  Nev.j  for  1903. 
[Drainage  area,  1,519  nquare  miles.] 


Dischaigc  in  second-feet. 


Month. 


January 

February  

March 

April 

May 

June 

July , 

August 

September 

Octol>er 

November , 

December 

The  year  . 


Maximum.' '  Minimum. 


5, 


005 
730 
650 
350 
055 
650 
690 

3:jo 

410 
570 
125 
650 
'650' 


530 
530 
610 
1, 155 
955 
530 
130 
130 
250 
330 
530 
530 
~"l30 


Mean. 

653 

624 

1,077 

1,537 

1,852 

1,020 

259 

192 

321 

486 

845 

569 

786 


Total  In 
acre-feet. 


40, 151 
34,  a55 
66,222 
91,458 
113,875 
60,  694 
15, 925 
11,806 
19,101  ' 
29,883  ; 
50,  281 
34,986  1 
'5697037~i 


Run-off. 


Second-feet , 
per  Rouare 
mile.        I 


0.43 

.41 

.71 
1.01 
1.22  , 

.67 

.17  I 

.13 

.21 

.32 

.56 

.37 
T52 


Depth  In 
inches. 

0.50 
.43 
.82 

1.13 

1.41 
.  75 
.20 
.15 
.23 
'  .37 
.62 
.43 

7.04 


January  1  to  6  estimated. 
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(no.  IOOL 


TRUCKEE    KIVER   AT  PYRAMID   LAKE   INDIAN    AGENCY,    NEAR   WADS- 
WORTH,  NEV. 

This  station  was  established  November  G,  1902,  by  E.  C.  Murphy. 
It  is  located  one-fourth  mile  west  of  the  school  at  the  Indian  Agency 
and  18  miles  north  of  Wadsworth,  Nev.  The  gage  is  a  4  by  4  inch 
vertical  timber  spiked  to  a  cottonwood  tree  on  the  right  bank.  It  i< 
read  twice  each  da}'  b}^  John  B.  Woods.  Discharge  measurements  are 
made  by  means  of  a  cable  and  car  about  200  feet  below  the  gage.  The 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire.  The  chan- 
nel is  straight  for  200  feet  above  and  below  the  cable  and  the  current 
is  swift.  The  right  bank  is  low,  and  is  liable  to  overflow  beyond  the 
cable  support  at  very  high  water.  The  left  bank  is  high  and  will  not 
overflow.  The  bed  of  the  stream  is  composed  of  sand  and  gravel  and 
is  permanent.  There  is  but  one  channel  at  all  stages.  The  bench 
mark  consists  of  3  nails  driven  into  the  root  of  a  cottonwood  tree  18 
feet  north  of  the  gage.  Its  elevation  is  12.07  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Truckee  River  at  Pyramid  Lake  Indian  Agenni,  AVt-.,  in  190L 


Date. 


Hydn)(frapher. 


March  15 i  I).  W.  Hays  ... 

May  9  . . . ; I  II.  B.  Jameson. 

June  15 do 

July  16 tio 

August  21 do 


height. 

Diwhanre. 

Feet, 

Second^ftft. 

4.40 

t>»S 

6.51 

2,028 

5.30 

l,a>4 

3.10 

202 

2.90 

ItM 

Mean  daily  gage  height,  in  feet,  of  Truckee  River  at  Pyramid  Lake  Indian  Agency,  for 

1§03, 


1 

Day. 

1 

1    Jan. 

4. 20 

Feb. 

2 

4.19 

3 

'      4.16 

1.30 

4 

1      4.26 

4.22 

5 

4.11 

4.11 

f; 

4.11 

4.06 

4.19 

3.97 

8...  . 

4. 26 

4.07 

9 

4. 21 

4.01 

10 

4.21 

4.14 

11 - 4.01 

4.11 

12 

4.  W) 

4.10 

13 

1 
4.16 

3.98 

14 

1 
4.13 

4.01 

'    Mar. 

Apr. 

May. 

June.       ( 

4.40 

7.62 

6.80 

1 
6.21  1 

;      4.40 

6.8S 

6.29 

6.20 

,      4.,'H) 

0.34 

6.38 

6.09 

4.46 

6.30 

6.46 

.5.95 

4.41 

6.15 

6.67 

5.70 

4.41 

5.65 

6.91 

5.83 

4.34 

6.52 

6.75 

5.75 

4.35 

5.60 

6.80 

5.75 

4.83 

6.10 

6.70 

5.75 

4.31 

6.45 

6.50 

5.80 

,      4.32 

6.45 

5.84 

4. 3.") 

6.15 

6.80 

5.86 

4.40 

5.95 

6.77 

4.41 

5.S6 

6.80 

5.46 

Oct. 


Nov.   ,   Dw. 


3.50 

3.70 

3.M 

3.54! 

3.70 

8."* 

3.52  1 

3.70  ' 

3.SJ 

3.51 

3.70  ! 

8.:»*> 

3.52 

3.70 

3.7^ 

3.54 

8.70 

3.74 

Z.h\ 

3.70  ' 

8.70 

8.54  1 

3.70  , 

S.67 

3.57 

3.68, 

3.tW 

3.58  1 

3.70 

3-67 

3.59 

8.70  . 

s.tit; 

8.62    . 

1 

S.67 

3. 68 

4.23 

Sfw"^ 

3.62  1 

4.81  , 

3.  ft* 
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^fean  daily  gage  height,  in  feet,  of  Truckee  River  at  Pyramid  Lake  Indian  Agency,  Nev., 

for  1903 — ^Continued. 


Day. 


Jan. 


15 

4.15 

16 

4.18 

17 

4.08  , 

Iji 

4.09 
4.13 

19 

2t) 

•2, .        1 

•£1 

23 

4.12 
4.22 
4.79 
4.99 

24 

25 

•26 

27 

5.06 

2?< 

4.<H 
4.M 

4.97 
4.83 

29 

,30 

31 

Feb. 

4.05 
3.83 
8.77 
3.79 
3.98 
4.06 
4.05 
4.06 
4.05 
4.14 
4.21 
4.22 
4.20 
4.20 


Mar. 


Apr.       May.      June. 


4.37 
4.33 
4.31 
4.21 
4.17 
4.24 
4.22 
4.14 
4.29 
4.43 
4.51 
4.60 
4.65 
4.81 
5.95 
6.70 
8.80 


5.52 
6.49 
5.60 
5.50 
5.49 
5.50 
5.50 
5.69 
5.97 
6.20 
6. 45 
6.85 
6.60 
6.13 
5.93 
5.90 


6.67 

6.39 
6.04 
5.61 
5.44 
5.34 
5.83 
5.30 
5.20 
4.99 
5.02 
4.92 
5.00 
5.40 
6.05 
6.18 


5.36 
5.11 
4.75 
4.37 
4.26 


Oct. 

Nov. 

3.63 

5.18 

3.66 

4.26 

8.68 

3.92 

8.68 

3.80 

3.68 

3.78 

3.68 

3.75 

3.69 

4.24 

3.70 

5.42 

3.6S 

4.75 

3.69 

4.46 

3.70 

4.42 

3.70 

4.12 

3.74 

4.08 

3.69 

4.00 

3.68 

3.« 

3.68 

8.93 

8.65 

3.63 
3.61 
3.61 
3.64 
3.60 
3.60 
3.61 
3.61 
3.56 
3.58 
3.51 
3.55 
8.70 
3.71 
3.57 
3.55 
3.56 


Rating  table  for  Truckee  River  at  Pyramid  Lake  Indian  Agency,  Nei\,  from  November  6, 

1902,  to  December  SI,  190S. 


I 


Gage 
height. 

Discharge. 

Gage 
hei^t. 

'      Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-/ert. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.5 

115 

3.5 

297 

4.5 

648 

6.2 

1,795 

2.6 

125 

3.6 

823 

4.6 

692 

6.4 

1,955 

2.7 

137 

3.7 

350     ' 

4.7 

740 

6.6 

2,115 

2,8 

150 

1       3.8 

380     ' 

4.8 

790 

6.8 

2,  275 

2.9 

165 

3.9 

412 

5.0 

900 

7.0 

2, 435 

3.0 

182 

4.0 

448 

5.2 

1,020 

7.6 

2,915 

3.1 

202 

4.1 

484     , 

5.4 

1, 155 

8.0 

3,235 

3.2 

224 

4.2 

524 

5.6 

1,315 

!      8.3 

3, 475 

3.3 

247 

4.3 

564 

5.8 

1,475 

3.4 

271 

'       4.4 

604 

6.0 

i,6:« 

Table  fairly  well  determine<l.     Carve  is  extended  below  2.90  feet  gage  height. 
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[so.  loa 


Egtxmated  montMy  discharge  of  Truckee  River  at  Pyramid  Lake  Indian  Agency y  Nn„}'or 

190S. 


[Drainage 


2,130  aqaare  miles.] 


Month. 


1902. 
November  7-30 
December 


1903. 

January  

February 

March 

April 

May 

June  1-19 

October 

November . . 
December  ... 


Discharge  in  second-feet. 


I 


Haximum.     Minimum.       Mean. 


648 
716 

9:^ 

815 
3,475 
2,915 
2,355 


364  I 

1,156  , 

396  i 


504 
466 

466 
364 
504 
1,235 
840 


297 
350 
297 


I 


555 
533 

586 

487 

775 

1,645 

1,701 

1, 323 

3:^2 

489 

337 


Rnn-oif. 


Total  in      

acre-feet.     Second-feel 


~»-  <i^n<.*«.     Depth  ID 


26, 
32, 

36, 
27, 
47, 
97, 
104, 
49, 
20, 
29, 
20, 


420 
773  . 

032  I 

(M7 

653 

884  I 
590  I 
858  I 
414  I 
097  I 
721  I 


0.26 
.25 

.28 
.23 
.36 
.  77 
.80 
.62 
.16 
.23 
.16 


O.L'Tv 


.24 
.42 

.SH 
.92 
.44 
.IH 
.2H 
.IS 


LAKE    WINNEMUCCA   INLET    NOKTH   OF   PYRAMID  LAKE   INDIAN  AGENCY, 

NEV. 

This  station  was  established  November  7,  1902,  by  E.  C.  Murphy. 
It  is  located  3  miles  north  of  Pyramid  Lake  Indian  School  and  21  miles 
north  of  Wadsworth,  Nev.  The  gage  is  a  4  by  4  inch  vertical  timber 
spiked  to  a  willow  tree  on  the  right  bank.  It  is  read  three  times  each 
week  by  John  B.  Woods.  The  discharge  measurements  are  made  by 
means  of  a  cable  and  car  near  the  gage.  The  initial  point  for  sound- 
ings is  the  zero  of  the  tagged  wire.  The  channel  is  straight  for  loO 
feet  al)ove  and  below  the  cable  and  the  current  is  moderate.  Both 
banks  are  high  and  not  subject  to  overflow.  The  bed  is  composed  of 
gravel  and  silt  and  may  change  slightly.  There  is  but  one  channel  at 
all  stages.  The  bench  mark  consists  of  two  spikes  driven  intx)  the 
willow  tree  to  which  the  gage  is  attached.  Its  elevation  is  6  feet  above 
the  zero  of  the  gage. 

The  ol)servations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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Discharge  mecuurements  of  Lake  Winnemucca  Inlet  m/rih  of  I^yramid  Lake  Indian 
Agency,  Xev.^  in  190S. 


Date. 


Hydrographer. 


March  15 1  D.W.  Hays.... 

May  10 i  H.  B.  Janieeon . 

June  15 1 do 

August  21 1 do 


j      h?lX      Il>i»chanfe. 


Fttt. 

Second-feei. 

1.62 

60 

4.60 

318 

2.60 

139 

.:iO 

1 

Jtfean  daily  gage  heigJU,  in  feet,  of  Lake  Winnemucca  Inlet  north  of  Pyramid  Lake  Indian 

Agency,  New,  for  190S. 


Day. 

Jan. 

Feb. 

Apr. 

May, 

June. 
3.10 

Oct. 

Nov. 
1.55 

Dec. 

1 

1.50 



1.88 

2 

' 

3 

1 

1.50 

4.80 
4.90 

1.70 

4 

'      1.60 

3.70 

1.90 

1.77 

5 

1.60 

6 

1.70 

1.80 

1.90 

1.60 

7 

5.30 

3.70 
3.70 

A 

1.60 

1.50 

1.88 

1.70 

9 

10 1      ... 

4.20 
4.10 

1.90 

11 

12 

1.70 



3.60 

1.65 

1.80 

13 1.60  ■ 

1.66 

1.77 

1.77 

1                : 
H '                 

4.10 

2.80 
2.70 

15 

1.50 

1 

1.77 

■4.77 

1.70 

16 

17 .1 : 

3.80 
3.70 

;™ 

18 

j      1.50 

2.00 

1.80 

1  80 

19 

1 

1  50 



3.60 

20.. 

1.88 

5.90 

1  80 

21 

2.90 

2.50 

1.70 
1.50 

22 

1      1.50 

1.70 

2.60 

1.70 

23 

24 

1 

3.50 

2.20 
2.10 

1.80 

25 

1.50 

1.70 

1.50 

1.70 

1.70 

26 



5,10 

27 

1.68 

1.99 

' 

•28 

4.80 

2.10 

29 

1.60 

1.99 

30 

4.80 

1.60 

31 

2.30 

! 

1          !          1 

,        ••'  1 
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STREAM   MEA8DBEMENT8   IN   1903,  PART   IV. 


[50. 100. 


Estimated  monthly  discharge  of  Lake  Winnemucca  Inlet  north  of  Pyramid  Lake  Indian 

Agency  J  Nev.yfor  190S. 


height. 
Feet. 

Dischai^e.  i 

i 

hei^t. 

Discharge. 

1     Gage 
1   height. 

Feet. 

Discharge. 

Gage 
height. 

Discharsf. 

Second-feet,  i 

Feet. 

Second-feet. 

Sccond-fcet. 

Frrt. 

Sfcond/^fl. 

0.3 

2   ! 

1 

1.3 

40 

'      2.3 

112 

4.2 

28:i   ' 

.4 

^^ 

1.4 

46 

!       2.4 

121 

4.4 

301 

.5 

6     1 

1.5 

52 

'       2.6 

139 

4.6 

319 

.6 

10 

1.6 

59 

1       2.8 

157 

4.8 

337 

.  7 

H     1 

1.7 

66 

1       3.0. 

175    1 

5.0 

355 

.8 

1«     , 

1.8 

73 

3.2 

193 

5.2 

373 

.9 

22     1 

1.9 

80 

3.4 

211 

6.4 

:^1 

1.0 

26     1 

2.0 

87 

3.6 

229     ' 

5.6 

409 

1.1 

30    , 

2.1 

95 

3.8 

247     i 

5.8 

427 

1.2 

35 

2.2 

103 

4.0 

265     1 

6.0 

445 

Table  well  defined.    Curve  extended  above  4.60  feet  gage  height. 

Rating  table  for  Lake  Winnemucca  LUet  north  of  Pyramid  Lake  Indian  Agency ^  Xn., 

for  1903, 


Room. 


January,  12  days  . . . 
February,  3  days  . . . 

April,  6  days 

May,  13  days 

June,  11  days 

October,  12  days  . . . 
November,  13  days  . 
December,  11  days  . 


Mean  dis- 
charge in 
second- 
feet. 

Total  in 
acre-ftfl. 

57, 

ff3,.T05 

54' 

ft  5:^,6 

276  1 

<-6,5tW 

224 

« 13, 77;^ 

154 

0  9,164 

67 

04,120 

127' 

0  7.  .>57 

69  , 

a  4, 243 

a  Acre-feet  computed  for  entire  month.  6  Acre-feet  computed  from  February  \-b. 

c  Acre-feet  computed  from  April  19-30. 

TRUCKEE  RIVER  AT  NEVADA-CALIFORNIA  STATE  LINE,  NEAR  MYSTIC,  CAL. 

This  station  was  originally  established  September  7,  1899,  by  L.  H. 
Taylor.  It  is  located  at  the  State  line,  17  miles  west  of  Reno,  Nev. 
The  original  gage  was  vertical,  driven  into  the  bed  of  the  river,  and 
wired  to  a  granite  bowlder.  On  November  11,  1902,  a  new  gage  was 
established  by  E.  C.  Murphy.  It  is  located  on  the  right  bank,  4(X) 
feet  below  the  point  at  which  the  old  gage  was  located,  and  consist^ 
of  2  sections  of  4  b}^  4  inch  timber.  The  upper  section  is  vertical,  and 
is  spiked  to  a  cottonwood  tree.  The  lower  section  is  inclined,  and  is 
immediately  under  the  vertical  section.  The  gage  datura  is  the  same 
as  that  of  the  old  gage.  The  gage  is  read  once  each  day  by  H.  E. 
Dickinson.     Discharge  measurements  are  made  by  means  of  a  cable 
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and  car  2^  miles  below  the  gage  at  Linham  Siding,  and  100  feet  below 
Bridge  No.  2.  The  initial  point  for  soundings  is  the  zero  of  the  tagged 
wire.  The  channel  is  straight  for  60  feet  above  and  for  75  feet  below 
the  cable.  The  current  is  swift.  Both  banks  are  high  and  rocky,  and 
are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of 
bowlders  and  cobblestones.  The  bench  mark  consists  of  2  spikes 
driven  into  the  root  of  the  cottonwood  tree  to  which  the  vertical  sec- 
tion of  the  gage  is  attached.  Its  elevation  is  5.99  feet  above  the  zero 
of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  meamrements  of  Truckee  River  at  Nevada- California  State  lirUf  near  Myttic, 

Oai.,  in  J  90S. 


Date. 


Hydrographer. 


May  1 H.  B.  Jameson . 

May  26 do 

Jane  25 ' do 

July  18 ' do 

August  27 do 


Gag© 
height 


Discharge.  * 


td. 

Second-feet.  \ 

3.95 

1,915 

3.00 

945 

2.90 

1,070 

2.10 

457 

2.10 

477 

Mean  daily  gage  heighty  in  feetj  of  Druckee  River  at  Nevada- Calif oniia  Slate  Une^  near 

Mystic,  Col.,  for  1903. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.95 
2.00 
2.10 
2.12 
2.10 
1.95 
2.00 
1.95 
1.95 
2.05 
2.15 
2.05 
2.05 
2.10 
2.12 
2.15 
2.05 
2.20 
2.30 
2.17 
2.10 
2.00 
2.18 
2.26 
2.22 

Nov. 

2.20 
2.10 
1.90 
2.15 
2.30 
2,20 
2.00 
2.00 
1.90 
1.95 
2.20 
3.10 
4.10 
4.06 
8.66 
2.40 
2.00 
1.96 
2.10 
2.95 
4.80 
8.80 
3.30 
3.15 
2.65 

Dec. 

1 

2.10 
2.00 
1.95 
2.05 
2.25 
2.25 
2.15 
2.25 
2.26 
2.00 
2.10 
1.90 
1.90 
1.90 
1.60 
1.85 
1.90 
1.50 
1.75 
1.95 
1.90 
1.95 
1.87 
2.55 
2.90 

1.57 
2.25 
2.00 
2.20 
2.10 
1.90 
2.00 
2.05 
2.25 
1.80 
1.96 
2.10 
2.25 
2.20 
2.06 
2.00 
2.20 
2.20 
2.00 
2.00 
2.10 
2.10 
2.00 
1.75 
1.55 

1.65 
1.80 
1.80 
1.90 
2.00 
1.80 
1.80 
2.10 
1.90 
2.00 
2.00 
2.00 
1.85 
2.00 
2.00 
1.96 
1.96 
1.95 
1.90 
2.00 
2.10 
2.10 
2.15 
2.10 
2.15 

4.10 
8.10 
3.10 
8.10 
2.80 
2.80 
2.75 
3.80 
3.52 
3.80 
3.30 
8.25 
3.00 
8.00 
3.25 
3.05 
3.00 
8.00 
3.00 
3.00 
3.20 
3.80 
8.50 
3.80 
4.10 

4.00 
4.10 
4.00 
4.10 
4.22 
4.50 
4.35 
4.17 
4.26 
4.15 
4.15 
4.30 
4.40 
4.22 
4.07 
4.12 
8.72 
8.50 
3.00 
3.10 
3.12 
3.16 
3.06 
2.87 
2.87 

3.96 
3.90 
3.62 
3.55 
8.55 
3.50 
3.47 
8.62 
8.47 
3.52 
3.50 
3.37 
3.37 
3.20 
2.88 
2.75 
2.72 
2.75 
2.80 
2.70 
2.72 
2.82 
2.70 
2.48 
2.78 

2.68 
2.60 
2.40 
2.22 
2.15 
2.15 
2.10 
2.00 
2.00 
2.20 
2.08 
2.00 
2.00 
2;  10 
2.00 
2.00 
2.00 
2.05 
1.98 
2.00 
2.02 
2.25 
2.00 
2.00 
2.00 

2.06 
2.02 
2.08 
2.00 
2.00 
2.02 
2.00 
2.00 
2,00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.08 
2.10 
2.10 
2.10 
2.02 

2.15 
2.02 
1.98 
2.15 
2.08 
2.10 
2.10 
2.15 
2.10 
2.12 
2.12 
2.08 
2.10 
2.10 
2.20 
2.08 
2.20 
2.05 
2.00 
2.00 
2.05 
2.00 
2.00 
2.02 
2.00 

2.00 

2 

1.96 

3 

2.00 

4 

6 

1.50 

6 

1.50 

7 

1.60 

8 

1.90 

9 

2.02 

10 

1.90 

11 

1.90 

12 

1.90 

13 

2.05 

14 

1.90 

16 

1.90 

16 

2.00 

17 

1.96 

18 

2.02 

19 

1,95 

20 

1.96 

21 

2.00 

22 

1,80 

28 

1.80 

24 ; 

1.75 

25 

1.80 

IRR  100—04- 
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STREAM   MEASUREMENTS   IN   1903,   PART   IV. 


[NO.  100. 


yfean  daily  gage  height,  in  feet,  of  Tnickee  River  at  Nevada'Califomia  State  line,  nmr 
Mystic,  Col.,  for  i^^— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

26 

2.60 
2.65 
2.20 
2.55 
2.25 
1.90 

1.45 
1.65 
1.70 

2.15 
2.30 
3.06 
4.06 
5.15 
4.75 

4.00 
3.67 
3.47 
3.42 
3.80 

2.97 
3.00 
3.05 
3.30 
3.62 
3.97 

2.55 
2.82 
2.60 
2.80 
2.75 

2.00 
2,00 
2.00 
2.00 
2.00 
2.00 

2.02 
2.15 
2.30 
2.20 
2.15 
2.25 

1.90 
1.90 
1.90 
2.00 
2.00 

2.18 
2.10 
2.00 
2.05 
2.15 
2.10 

2.30 

27 

2.30, 

28 

2.30 

29 

2.10 

30 

2.00 

31       

1  T' 
l."i 
1  f" 


Rating  table  for  Tnickee  River  at  Nevada'Califomia  State  line,  near  Mystic,  Cal.,  for  ICKf'. 


Gage 
height. 

Diticharge. 

Gage 
height. 

Discharge. 

Gage 
heiglit. 

Discharge. 

hei^t. 

DlBchmrge. 

Ftet. 

Second-fcrt. 

Fat. 

Scr<md/cet.  \ 

fkel. 

Scamtl'/eet. 

Fed. 

Second-ful, 

1.3 

247 

2.3 

613 

3.3 

1,268 

1       4.3 

2,173 

1.4 

268 

2.4 

671 

3.4 

1,345 

4.4 

2,280 

1.5 

292 

2.5 

732 

3.5 

1,425 

4.5 

2,391 

1.6 

319 

2.6 

795 

3.6 

1,508 

4.6 

2,5a5 

1.7 

349 

2.7 

859 

3.7 

1,594 

4.8 

2,745 

1.8 

383 

2.8 

924 

3.8 

1,683 

5.0 

3,002 

1.9 

421 

2.9 

989    ; 

3.9 

1,775 

5.2 

3,283 

2.0 

463 

3.0 

1,055 

4.0 

1,870 

5.4 

3,596 

2.1 

509 

3.1 

1,123    1 

4.1 

1,968 

5.6 

3,953 

2.2 

569 

3.2 

1,194     1 

4.2 

2,069 

5.8 

4,370 

Estimated  ynonthly  discharge  of  TVucte  River  at  Net^da- California  State  line,  near  MttMir 

Cat.,  for  1903. 
[Drainage  area,  955  square  miles.] 


Month. 

January  

February  

Marcli 

April 

May 

June 

July 

Aupn.»jt 

September... 

Octol>er 

NoveuilxT . . . 
December  «  . . 


Dischargein  second-feet. 


Maximum. 


586 

3,211 

1,968 

2,391 

1,822 

846 

613 

559 

613 

2,745 

486 


The  year  . 


3,211 


Minimum. 

292 
280 
334 
891 
969 
720 
455 
463 
421 
442 
421 
292 


280 


522 

463 

686 

1,301 

1,658 

1,148 

513 

490 

489 

507 

855 

403 


Total  in 
ncro-feet. 


32,097 
25,714 
42,180 
77,415 
101,946 
68,311 
31,543 
30,129 
29,098 
31, 174 
50,876 
24,780 


753     .645,263 


Run-off. 


Second-feel    ix.p,hin 


0.55 

0.«3 

.49 

.51 

.72 

.83 

1.36 

l.M 

1.74 

2.01 

1.20 

1.34 

.54 

.152 

.51 

.59 

.51 

..">: 

.53 

.61 

.90 

1.W 

,42 

.is 

79 


10.71 


a  December  4,  estimated. 
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LITTLE   TRUGKKE   RIVER  NEAR  PINE   STATION,  CAL. 

The  station  was  established  June  25,  1903,  by  George  B.  Lorenz. 
The  cable  station  is  located  about  one-fourth  of  a  mile  upstream  from 
Bruhn's  mill,  known  also  as  Pine  station.  The  dam  at  this  point 
hacks  the  water  up  for  about  300  yards.  The  road  which  follows  the 
Little  Truckee  north  from  Boca  crosses  the  river  at  a  ford  about  150 
feet  below  the  cable  and  the  same  distance  above  the  gage  rod.  Pine 
Station,  on  the  Boca  and  Loyalton  Railroad,  about  one-fourth  of  a 
mile  distant,  is  the  nearest  railroad  point.  The  gage  rod  is  located 
about  300  feet  below  the  cable  and  consists  of  a  vertical  2  by  6  inch 
boai-d  graduated  to  feet  and  tenths  from  zero  to  4  feet.  The  foot 
marks  consist  of  2-inch  brass  numbers  and  the  tenths  are  marked  with 
copper  staples.  The  gage  is  read  twice  each  day  by  W.  R.  Noyes. 
Discharge  measurements  are  made  from  a  wooden  car  running  on  a 
f-inch  steel  cable  which  is  stretched  across  the  river  about  5i  feet 
above  the  high-water  level.  A  tag  wire  is  stretched  just  above  the 
cable.  The  initial  point  for  soundings  is  the  post  which  supports  the 
cable  on  the  left  or  north  bank.  Above  the  station  the  channel  is 
straight  for  100  feet  at  high  water  and  for  30  feet  at  low  water. 
Below  the  station  the  channel  is  straight  for  200  feet  at  high  and  low 
water.  The  curi-ent  is  swift  at  all  stages.  The  right  or  south  bank 
is  high,  steep,  and  rocky,  and  is  not  subject  to  overflow. '  It  supports 
some  underbrush  and  a  few  trees.  The  left  or  north  bank  is  com- 
posed of  gravel  for  40  feet  back  from  the  high-water  channel.  It  is 
low  and  may  be  overflowed.  The  bed  of  the  stream  consists  of  course 
gravel  and  is  free  from  vegetation.  There  is  but  one  channel  at  all 
stages. 

The  bench  mark  is  the  head  of  a  large  nail  driven  into  a  2  by  4  inch 
timber  set  in  the  ground  in  a  clump  of  small  willows,  8  feet  from  the 
gage.  The  willows  surrounding  the  bench  mark  are  blazed  and  marked 
"B.  M.  U.  S.  G.  S."    Its  elevation  is  4.83  feet  above  the  zero  of  the 

gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  mecuurements  of  LitUe  Truckee  River  near  Pine  staiiony  CaL,  in  190S. 


Date. 


Hydrographer. 


July  17 G.  B.  Lorenz 

July  30 do 

August  14 ' do 

October  9 do 


Qa^e  height. 


FeeL 

1.20 

1.00 

.S4 

.SO 


Dischai^gre. 


Seeond-/€ct. 
50 
29 
19 
20 


196  STREAM   MEASUREMENTS   IN   1903,  PART   IV.  [1^0.  m. 

Mean  daily  gage  heightj  in  feet ^  of  Little  Trochee  River  near  Pine  Motion,  CaL^  for  190S. 


Day. 


June.     July.      Aug.      Sept.       Oct.       Nov.      Dec. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10., 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


2.06 
2.06 
2.15 
2.10 
2.10 
2.10 


2.15 
2.15 
2.10 
2.10 
2.10 
2.10 
2.00 
1.60 
1.59 
1.55 
1.48 
1.42 
1.45 
1.42 
1.41 
1.38 
1.25 
1.25 
1.18 
1.15 
1.05 
1.05 
1.06 
1.10 
1.06 
1.09 
1.08 
1.02 
1.04 
1.02 
1.02 


1.00 
.99 
.95 
.95 
.95 
,95 
.95 
.94 
.89 
.94 
.91 
.91 
.92 
.91 
.85 
.84 
.82 
.79 
.79 
.81 
.81 
.82 
.79 
,79 
.81 
.79 
.79 
.81 
.79 
.79 
.81 


0.79 
.79 
.76 
.76 
.74 
.76 
.78 
.79 
.78 
.79 
.79 
.79 
.76 
.82 
.86 
.82 
.81 
.80 
.80 
,    .80 


1.20 
1.20 
1.18 
1,12 
1.00 
.96 
.96 


0.98 
.93 
.98 
.96 
1.06 
1.C8 
1.03 
1.03 
.94 
1.00 
I.OO 
1.42 
2.18 
2.76 
2.25 
1.82 
1.69 
Lfi6 
1.60 
1.86 
2.54 
2.58 
2.45 
2.26 
1.99 
1.82 
1.68 
1.64 
1.56 
1.62 


1.49 
1.46 
1.4P 
1.32 
1.32 
l.C 
l.SD 
LSQ 
1.35 
l.» 
1.31 
LS7 
1.3& 
1.28 
I.2S 
1.28 
1.27 
1.25 
1.18 
1.35 
L22 
1,16 
1.16 
1.22 
1.36 
1.2s 
1.38 
l.» 
1.26 
1.0 
1.25 


Haling  table  for  Little  Truckee  River  near  Pine  station,  Cal.,from  June  fS  to  December 

SI,  190S. 


Gage 
height. 

Discharge. 

Gage 
height. 

1 

Discharge. 

Gafe 
height. 

Discharge. 

Gftffe 
height. 

Diflcbai^. 

Feet. 

Scamd-feet. 

'      I\:et. 

Second-feet, 

J^et. 

Second'/eet. 

Feet. 

Seeondfeet. 

0.7 

14 

1.3 

64 

1.9 

160 

2.5 

256 

.8 

18 

1.4 

80 

2.0 

176 

2.6 

272 

.9 

23 

1.5 

96 

2.1 

192 

2.7 

288 

1.0 

29 

1.6 

112 

2.2 

208 

2.8 

904 

1.1 

38 

1.7 

128 

2.3 

224 

1.2 

50 

1.8 

1 

144 

2.4 

240 

Table  only  a()proxiinate  beyond  1.20  feet  gage  height.     Not  well  defined  below  1 
foot  gage  height. 
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Edimated  monthly  dUcharffe  of  LitUe  Truckee  River  near  Pine  atotton,  Oal. 
[Dninage  area,  166  square  milee.] 


Month. 


June  25-30 

Jaly 

Aogust 

September  1-20 . 
October  25-31... 

November 

December 


Diacharge  in  second-feet. 


Maximum. 


200 

200 

29 


Minimum. 


296 
94 


184 
31 
18 


25 
45 


Mean. 


191 
89 
22 
18 
39 

117 
63 


Total 
in  acre-feet 


Run-oCr. 


Second-feet 
persQuare 


2,273 
5,472 
1,353 
714 
541 
6,962 
3,874 


1.16 
.54 
.13 
.11 
.23 
.70 
.38 


Depth  in 
inches. 


0.26 
.62 
.15 
.08 
.06 
.78 
.44 


INDEPENDBNCE  CREEK  BELOW  INDEPENDENCE  LAKE,  CALIFORNIA. 

This  station  was  established  October  24, 1902,  by  E.  C.  Murphy.  It 
is  located  about  one-eighth  of  a  mile  below  the  dam  at  the  lower  end 
of  Independence  Lake,  California.  The  gage  is  a  vertical  4  by 
4  inch  timber,  and  is  located  about  200  feet  upstream  from  the  cable 
and  car  from  which  the  measurements  are  made.  The  gage  is  read 
twice  daily  by  C.  J.  Gepper.  The  channel  is  straight  for  50  feet 
above  and  below  the  station.  The  banks  are  low,  but  not  subject  to 
overflow.  The  bed  of  the  stream  is  permanent,  being  composed  of 
gravel  and  clay.  The  current  is  moderately  rapid,  and  the  discharge 
is  controlled  by  the  dam  at  the  end  of  the  lake.  The  bench  mark  is 
three  nails  driven  in  the  root  of  a  pine  tree  65  feet  northwest  of  the 
gage.     Its  elevation  is  5.82  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Ditcharge  mecmirements  of  Independence  Creek  below  Independence  Lake,  Calif omia,  in 

190»andl90S. 


Date. 

Hydrographer. 

Ga^e 
height. 

Discharge. 

1902. 
October  24 

E.C.  Murphy 

Feet. 
1.23 

1.90 
1.60 
1.50 
1.40 

Second-feet. 
0.3 

1903. 
June  21 

G.  B.  Lorenz 

15.2 

Jtdy  19 

do 

7.3 

AmrastG 

do 

4.7 

Ai]giiBt27 

do 

1.0 
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Mean  daUy  gage  heigJU,  in  feet,  of  Independence  Creek  below  Independence  Lake,  Odl^orma, 

for  1902. 


D«y. 

Oct 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

1 

Nov. 

D«. 

1 1 

.«< 

2.20 

2.20 

2.00 

1.96! 

1.90  ' 

1.90  1 

1.80 

1.80 

1.80 

1.60 

1.60  ' 

12 

1.98 
1.73 

1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50  ' 
1.60  ' 
1 

28 

24 

25 

26 

i.ga 

l.WJ 

2 1 

1.33 
1.33 
1.23 
1.23 
1.13 
1.23 
1.33 
1.18 
1.93 
1.93 

18 

1.23     1.98 
1.23  1  1.93 
1.23     1  ffl 

1    ^.T 

3 1 

14 

1..V 

4 1 

15 

I.'«l 

5.         .           .  '  

16 

1.9S 
1.S8 
1.93 
1.93 
1.93 
1.93 
1.93 

27 

1.13 
1.23 
1.23 
1.23 
1.33 

1.95 
1.9? 
1.93 
1.90 

i 

1    -'* 

6 

17 

28 

1.75 

7 i 

18 

29 

1  s:> 

8 1 

19 

SO 

1  w 

9.                       

20 

31 

1  90 

10 1 

21 

11 1 

22 

1 

Mean  daUygageheighiyinfeetf  of  Independence  Creek  below  Independence  Lake,  California, 

for  190S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct.  '  Nov. 

1 

Dec. 

1            

1.70 
1.70 
1.75 
1.85 
1.90 
1.95 
2.00 
2.10 
2.20 
2.20 
2.20 
1.95 
1.80 
1.60 
l.GO 
1.65 
1.75 
1.80 
l.MO 
1.90 
1.90 
1.90 
1.90 
2.15 
2.20 
2.20 
2.20 
2.30 
2.85 
2.40 
2.40 

2.45 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.40 
2.30 
2.25 
2.20 
2.20 
2.20 
2.10 
2-10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.15 
2.25 
2.35 
2.45 
2.70 
2.80 
2.80 

2.80 
2.80 
2.80 
2.80 
2.80 
2.95 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.10 
3.05 
3.06 
3.05 
2.85 
2.80 
2.75 
2.75 
2.65 
2.60 
2.60 
2.60 
2.50 
2.66 
2.50 
2.60 
2.50 
2.50 

3.08 
2.85 
2.70 
1.90 
1.70 
1.78 
1.90 
1.92 
2.01 
2.12 
2.18 
2.29 
2.38 
2.40 
2.48 
2.96 

2.98 
2.88 
2.75 
2.66 
2.45 
2.26 
2.00 
1.78 
1.58 
1.60 
1.60 
1.50 
1.60 
1.50 
1.61 
1.66 
1.60 
1.60 
1.60 
1.60 
1.60 
1.64 
1.50 
1.60 

1.88  j  1.44 

1.38  1  1.43 
1.37  1  1.42 
1.85     1.50 
1.40  '  1.50 

1.39  1  1.50 
1.39  .  1.50 

1.90 

2 

1.61 
1.51 
1.50 
1.50 
1.60 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 
1.60 
1.46 
1.45 
1.45 
1.46 
1.45 
1.42 

1.85 
1.85 
1.S4 
1.84 
1.84 
1.34 
1.38 
1.32 
1.31 
1.85 
1.89 
1.39 
1.89 
1.89 
1.39 
1.89 
1.89 
1.39 
1.89 

1.90 

8 

'     1.90 

4 

1.^ 

5 

l.*9 

6 

1     1.^9 

7 

l.N'* 

8 

1.89 
1.38 
1.38 
1.87 
1.39 
1.41 
1.41 
1.41 
1.41 
1.46 
1.50 
1.60 
1.50 
1.50 
1.60 
1.50 
1.60 
2.25 

1.49 
1.48 
1.48 
1.48 
1.63 
2.96 

2.91 
2.50 
2.21 
2.12 
1.9S 
2.25 
2.65 
2.70 
2.80 
2.88 

9  4*2 

'    l.jei 

9 

l.« 

10 

'      IKS 

11 

LSJ 

12 

1.S4 

13 

1.83 

14 

1.82 

15 

1.82 

16 

17 

18 

19 

20 

21 

22 

1.S5 
1.S5 
l.« 
1.85 
LS4 
l.SS 
l.KJ 

23 

24 

1.57 

1.50 

25 

1.50 

26 

2.20     2.26 
1.89  !  2.10 
1.60  1  1.95 
1.52  ,  1.90 

1.45  1.90 

1.46  '        -- 

1.50 

27 

1.50 

28 

1.50 

29 

1.50 

30 

1.50 

81 

1.S0 

1 

HOYT.] 


IKTERIOB    BASIN. 


199 


Rating  table/or  Independence  Creek  below  Independence  Lake,  California,  from  October  84j 

1902,  to  December  SI,  190S. 


Gage 
height. 

I 
Diacharge. 

1 
hei^t. 

Diacharge. 

1     Oage 
height. 

FeeL 

Discharge. 
Second-feet. 

Gage 
height. 

Fret, 

Discharge. 

Feet, 

Sec<md'feei. 

Feet. 

Sk-cand-feet. 

Senmd-fret. 

\        1.1 

0.1 

1.6 

6.9 

2.1 

21     1 

2.6 

36 

1.2 

.3 

1.7 

9.5 

2.2 

24     1 

2.7 

39 

1.3 

.8 

1.8 

12.3 

2.3 

27     ' 

2.8 

42 

1.4 

2.2 

1.9 

15.2 

2.4 

30 

2.9 

45 

,       1.5 

4.5 

2.0 

18.0 

2.5 

33    1 

3.0 

48 

Remarks:  Carve  faurly  well  detine<l.     Extended  above  gage  height  1.90  feet. 

Estimated  monthly  discharge  of  Independence  Creek  below  Independence  Lake,  California, 

for  I90e  and  190S. 

[Drainage  area  8.6  square  milea] 


Month. 


1902. 

October,  24-31 

November,  28  days. 
December 


1903. 

January 

February 

March 

April 

May,  1-30 

June,  15-30 

July,  1-24 

August,  2-22 

September,  12-30 . 

October 

November 

December 


Discharge  in  second-feet. 


Maximum. 


1.4 


24 

30 
33 
24 
42 


Minimum. 


0.2 


4.5 

6.9 
18 
18 
15.2 


Mean. 


26 
47 
16 


1.4 
2.7 
4.5 


0.5 
11 
10 

18 
28 
20 
22 
42 
27 
15 

4 

1.6 

5 
20 
11 


Total  in 
acre-feet. 


Rnn-oir. 


Second-feet 

per  square 

mile. 


8 
611 
615 

1,107 

1,555 

1,230 

1,309 

2,499 

857 

714 

167  I 

60 

307 

1,190 

676 


0.06 
1.29 
1.18 

2.12 

3.29 

2.35 

2.59 

4.94 

3.18 

1.76 

.47 

.19 

.59 

2.35 

1.29 


Depth  in 
inches. 


0.02 
1.34 
1.36 

2.44 
3.43 
2.71 

2.89 

r>.  51 

1.89 

1.57 

.37 

.13 

.68 

2.62 

1.49 


FBOSSER  GBEEK  NEAR  BOCA,  CAL. 

This  station  was  established  October  23,  1902,  by  E.  C.  Murphy. 
It  is  located  about  2  miles  from  Boca,  Cal. ,  and  about  500  feet  below 
the  dam  of  the  Prosser  Creek  Ice  Company,  about  one-eighth  of  a 
mile  above  the  mouth  of  the  creek,  at  the  footbridge  between  two  ice 
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houses.  The  ga^e,  which  is  a  vertical  staff  graduated  to  feet  and  tenths, 
is  located  about  10  feet  below  the  bridge.  It  is  read  twice  daily  by 
C.  Lindsley.  The  channel  is  straight  both  above  and  below  the  station. 
The  banks  are  high.  The  bed  of  the  stream  is  permanent  and  is  com- 
posed of  sandy  gravel  and  stone.  The  bench  niark  is  a  spike  driven 
into  the  timber  to  which  the  gage  is  fastened.  Its  elevation  is  6  feet 
above  the  zero  of  the  gage.  This  station  was  discontinued  June  27, 
1903,  at  which  time  the  station  near  Hobart  Mills  was  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 


Mean  daily  gage  height,  in  feel,  of  Proner  Creek  near  Boca,  Ocd., 

for  190S. 

Day. 

Jan. 

Feb. 

Apr. 

May. 

June. 

Day. 

Jan. 

Feb. 

Apr. 

May. 

June. 

1 

0.65 
.60 
.65 
.65 
.47 
.72 
.95 
.82 
.75 
.87 

0.65 
.50 
.55 
.55 
.50 
.56 
.55 
.60 
.60 
.55 
.55 

2.82 
2,86 
2.35 
2.85 
2.40 
2.56 
2.62 
2.62 
2.62 
2.60 
2.60 
2.68 
2.60 
2.65 
2.42 
2.40 

2.28 
l.W 
1.75 
1.88 
1.92 
1.96 

17 

0.50 

.60 

.65 

.65 

.75 

.80 

1.65 

2.16 

2.15 

1.10 

1.06 

.90 

.86 

.80 

.85 

1.40 
1.20 
1.18 
1.18 
1.16 
1.10 
1.10 
1.10 
1.10 
1.18 
1.10 
1.15 
1.20 
2.15 
2.90 

2 

18 

3 

19 

4.  .                   

20    .              

5 

21 

L80 
1.90 
2.07 
2.25 
2.80 
2.85 
2.06 
2.04 
2.07 
2.11 

6 

22 

7 

23 

8 

24 

9 

25 

10 

26 

11 

27. 

12 

28 

13 

29 

14 

.55 
.55 
.65 

80 

16 

81 

16 

PROSSER  CREEK  NEAR  HOBART  MILLS,   GAL. 

This  station  was  established  June  27,  1903,  by  George  B.  Lorenz. 
It  is  located  about  150  feet  below  the  wagon  bridge  and  the  road  house 
on  the  Boca  and  Truckee  highway,  4  miles  from  Truckee  and  3  miles 
from  Hobart  Mills.  Alder  Creek  joins  Prosser  Creek  about  200  feet 
above  the  station.  The  nearest  dam  is  located  at  the  ice  pond,  about 
2  miles  below  the  station.  The  gage  consists  of  a  2  by  4  inch  vertical 
timber  graduated  to  feet  and  tenths  by  means  of  brass  figures  and 
copper  staples,  and  reading  from  zero  to  4  feet  gage  height  It  is 
located  on  the  left,  or  north,  bank  50  feet  upstream  from  the  cable. 
Readings  are  taken  twice  each  day  by  Robert  Dorian.  Discharge 
measurements  are  made  from  a  wooden  car  running  on  a  f-inch  steel 
cable,  which  is  stretched  across  the  river  about  5  feet  above  high- 
water  level.  A  tag  wire  is  stretched  just  above  the  cable.  The 
channel  is  straight  for  160  feet  above  and  200  feet  below  the  cable. 
The  creek  makes  a  bend  at  the  highway  bridge.  Both  banks  are  high 
and  not  subject  to  overflow.  The  right  bank  is  wooded;  the  left  is 
cleared,  except  for  a  few  willows.     The  bed  is  composed  of  coarse 
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gravel  and  is  free  from  vegetation.  Tlie  water  flows  in  one  channel 
at  all  stages.  The  bench  mark  is  on  the  northeast  pier  of  the  steel 
wagon  bridge  and  is  the  top  of  the  steel  casing  of  the  concrete  pier 
above  the  arrow  mark.  Its  elevation  is  9.87  feet  above  the  zero  of 
the  gage.     The  drainage  area  is  48  square  miles. 

The  observations  at  this  station  during  1908  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  mecuurements  of  Prosser  Creek  near  Hobart  MiUsy  Col.,  in  190S. 


Bate. 


Hydrographer. 


Gage 
ight. 


helgl 


Discharge. 


July  18... 
July  31.., 
August  6  . 
Aogoflt  14 
August  27 


G.  B.  Lorenz 

do 

do 

do 

do 


Feet. 
2.5 
2.3 
2.3 
2.18 
2.10 


Second-feet 
41 
28 
20 
16 
10 


Mean  daily  gage  height,  infeet,  of  Prosser  Creek  near  Hobart  MillSy  Cat 

.,forl90S, 

THtj. 

June. 

July. 

Aug. 

Sept. 

2.15 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.12 
2.12 
2.12 
2.12 

Oct. 

Nov. 

Dec. 

1 

2.75 
2.72 
2.72 
2.62 
2.65 
2.55 
2.66 
2.86 
2.50 
2.48 
2.60 
2.56 
2.48 
2.46 
2.48 
2.48 
2.50 
2.48 
2.42 
2.45 
2.45 
2.42 
2.40 
2.38 
2.88 
2.36 
2.36 
2.35 
2.82 
2.32 
2.35 

2.85 
2.85 
2.30 
2.30 
2.30 
2.30 
2.30 
2.27 
2.25 
2.25 
2.26 
2.22 
2.22 
2.22 
2.22 
2.22 
2.18 
2.18 
2.18 
2.18 
2,18 
2.18 
2.18 
2.2U 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 

2.15 
2.15 
2.18 
2.18 
2.18 
2.15 
2.15 
2.15 
2.18 
2.80 

2.65 

2 

2.66 

8 

2.55 

4 

2.75 

6 

2.95 

6 

2.86 

7 

2.80 

8 

2.66 

9 

2.60 

10 

2.76 

11 

2.65 

12 

8.40 
3.65 
3.70 
3.45 
3.20 
2.60 
2.60 
2.55 
2.95 
3.86 
3.65 
3.80 
2.90 
2.75 
2.70 
2.60 
2.65 
2.66 
2.70 

2.70 

18 

2.65 

14 

2.75 

15 

2.66 

16 

2.66 

17 

2.60 

18 

2.56 

19 

2.55 

20 

2.55 

21 

2.65 

22 

2.70 

23 

2.90 

24 

3.00 

26 

2.90 

26 

2.85 

27 

28 

29 

2.75 
2.75 
2.95 
2.78 

2.86 
2.80 
2.76 

80 

2.96 

81 

2.90 
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DONNER  GREEK  NEAR  TRUCKEE,  CAL. 

This  station  was  established  October  23,  1902,  by  E.  C.  Murphy. 
It  is  located  about  150  feet  below  the  dam  of  the  Donner  Creek  Ice 
Company  and  li  miles  west  of  Truckee,  Cal.  The  gage  is  a  4  by  4 
inch  vertical  timber  located  on  the  left  bank.  It  is  read  twice  eat^h 
day  by  F.  R.  Williams.  Discharge  measurements  are  made  by  means 
of  a  cable  and  car  50  feet  downstream  from  the  gage.  The  channel 
is  straight  for  150  feet  above  and  below  the  cable.  Both  banks  are 
high  and  will  not  overflow.  The  bed  of  the  stream  is  composed  of 
gravel,  permanent  and  free  from  vegetation.  There  is  but  one  chan- 
nel at  all  stages  and  the  current  is  swift.  The  bench  mark  consists  of 
4  nails  driven  into  the  root  of  a  pine  tree  12  inches  in  diameter  and  35 
feet  north  of  the  gage.  Its  elevation  is  6.30  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  Ijeen  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Donner  Creek  near  Truckee^  Cal.y  in  190S. 


June  21... 
July20.-- 
JulySl... 
August  31 . 


Date. 


Hydrographer. 


G.  B.  Lorenz  . 

do 

do , 

do 


Gage 
height. 


Feet, 
2.80 
1.80 
1.60 
1.40 


Diachaige. 


Secondfiri. 

1(16 

11 

5 

1 


Mean  daily  gage  height,  infeel^  of  Donner  Creek  near  Truckee,  Cal.,  for  J90S. 


Day. 


1 
2 
3 
4 
5 
6 
7, 
8. 
9 

10 

11. 

12. 

18. 

14. 

15. 

16. 

17. 

18. 


Jan. 


2.80 
2.85 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.40 
2.40 
2.35 
2.86 
2.30 
2.25 
2.25 
2.20 
2.20 


Feb. 


2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.60 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


Mar. 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


Apr. 

3.85 
3.30 
3.10 
3.10 
3.16 
3.00 
3.05 
3.10 
3.80 
3.30 
3.20 
8.06 
3.00 
3.10 
3.00 
2.90 
2.90 
2.90 


May. 


3.65 
3.75 
3.80 
4.05 
4.00 
4.15 
4.05 
4.05 
4.20 
4.20 
4.15 
4.80 
4.35 
3.95 
3.60 
4.10 
3.95 
3.80 


June. 


4.00 
3.80 
3.70 
3.60 
3.50 
8.50 
3.50 
3.40 
8.40 
8.35 
3.86 
3.30 
3.30 
3.10 
2.95 
3.16 
2.90 
3.00 


July.   Aug. 


2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.80 
2.30 
2.15 
2.W 
2.10 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.86 


1.65 
1.65 
1.60 
1.60 
1.55 
1.55 
1.60 
1.60 
1.60 
1,60 
1.50 
1.90 
1.80 
1.80 
1.40 
1.40 
1.40 
1.40 


Sept. 


1.45 
1.46 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


Oct.     Nov. ,  Deo. 


1.40 
1.40 
2.10 
1.66 
1.45 
1.40 
1.40 
1.40 
1.45 
1.50 
1.50 
1.46 
1.45 
1.45 
1.60 
1.60 
1.50 
1.50 


I 


1.45 
1.45 
1.45 
1.48 

1.40  ' 
1.58  J 
2.10  , 
2.10 
2.00 
2.00  ' 
2.90  1 
3.20 
3.10 
2.90  I 
2.70  • 
2.75  I 
2.90 


145 

145 
145 
110 
l.« 
1  r» 
1.90 
1.90 
1.* 
l.W 
I.W 
l.M) 
1.90 
l.» 
l.» 
l.SO 
].fO 
l.TO 
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Mean  daily  gage  height,  in  feet,  of  Dcwner  Creek  nmr  Tmckee,  Col.,  for  190S — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

19 

2.15 
2.20 
2.26 
2.20 
2.90 
2.70 
2.80 
2.  SO 
2.  SO 
2.70 
2,70 
2.80 
2.50 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

2.40 
2.40 
2.50 
2.80 
2.80 
2.80 
2.76 
2.75 
2.40 
8.00 
3.00 
4.10 
8.55 

2.90 
2.90 
3.00 
3.15 
8.20 
8.85 
8.60 
3.  GO 
3.60 
3.60 
3.60 
3.60 

3.40 
3.85 
8.40 
8.70 
3.45 
8.50 
8.50 
3.50 
3.45 
8.45 
3.65 
8.85 
4.06 

2.85 
2.90 
2.90 
2.80 
2.70 
2.76 
2.96 
2,75 
2.60 
2.45 
2.46 
2.40 

1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.66 
1.65 
1.65 
1.66 
1.65 
1.70 

1.40 
1.80 
1.30 
1.80 
1.80 
1.85 
1.35 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

1.50 
1.50 
1.45 
1.45 
1.45 
1.45 
1.52 
1.46 
1.45 
1.45 
1.45 
1.45 
1.45 

2.80 
3.00 
3.90 
3.55 
3.45 
8.25 
3.05 
3.00 
2.90 
2.85 
2.23 
2.70 

1.70 

20 

1.70 

21 

1.70 

22 

1.70 

23 

1.70 

24 

1.70 

25 

1.70 

26 

1.70 

27 

1.70 

28 

1.70 

29 

1.70 

30 

1.70 

SI 

1.70 

Rating  table  for  Dormer  Creek  near  Truckee,  Cod,,  from  October  f^S,  190f,  to  December 

SI,  190S, 


Oage 
height. 

Discharge. 

Oace 
heSht. 

Dischaige. 

Gaffe 

height. 

Discharge. 

Gage 
hel^t. 

Discharge. 

FeeL 
1.3 

SeconOrjcet. 

1 

Ftel, 
2.1 

Seeond-JeeL 
28 

FeeL 
2.9 

Seamdr/eeL 
120 

FM. 
3.7 

Second-feel. 
248 

1       1.4 

1 

2.2 

36  • 

3.0 

136 

3.8 

264 

1.5 

3 

2.3 

46 

3.1 

152 

3.9 

280 

1.6 

5 

2.4 

56 

3.2 

168 

4.0 

296 

1.7 

7 

2.5 

67 

3.3 

184 

4.1 

312 

1.8 

11 

2.6 

79 

3.4 

200 

4.2 

328 

1       ^'^ 

16 

2.7 

92 

3.5 

216 

4.3 

344 

!       2.0 

22 

2.8 

106 

3.6 

i 

232 

4.4 

360 

Table  not  well  defined.    Curve  extended  above  2.80  feet  gage  height. 
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EdimaUd  monthly  dUcharge  of  Donner  Creek  near  Truckee,  Oal.,  for  190S. 
[DraiDA^e  area,  80  square  miles.] 


Month. 


1902. 
October  23-31. 

November 

December 


1903. 

January  

February 

March 

April 

May 

June 

July 

August 

September... 

October 

November. . . 
December  . . . 


DiflchaiKe  in  second-feet. 


Maximum. 


11 
36 
51 


106 

67 

312 

232 

352 

296 

56 

16 

2 

28 

280 

61 


The  year  . 


352 


Minimum. 


32 

56 

56 

120 

192 

56 

6 


Mean. 


7 
14 
17 


54 

60 

83 

166 

267 

156 

23 

3 

1 

3 

92 

16 


77 


Total  in 
acre-feet 


125 

833 

1,045 


3,320 
3,332 
5,103 
9,878 
16,417 
9,283 
1,414 

184 
60 

184 
5,474 

984 


55,633 


Run-off. 


Second-feet 

^'n3ir" 


0.23 
.47 
.57 


Depth  in 
inchea 


0.C8 
.52 


1.80 

2.00 

2.77 

5.53 

8.90 

5.20 

.77 

.10 

.03 

.10 

3.07 

.53 


2.08 

2.06 

3.19 

6.17 

10.26 

5.80 

.89 

.12 

.03 

.12 

3.43 

.61 


2.57  '      84.78 


SUSAN   RIVER   NEAR   SU8ANVILLE,  CAL. 

This  station  was  established  June  3, 1900,  by  L.  H.  Taylor,  at  which 
time  a  temporary  gage  was  installed  on  the  right  bank.  It  is  located 
about  three-fourths  mile  southwest  of  Susanville,  at  the  electric-light 
plant.  A  short  distance  above  the  station  a  small  irrigating  ditch,  known 
as  the  ' '  Masten  ditch,"  is  taken  out  on  the  right  bank.  There  is  a  flume 
near  its  head  in  which  a  gage  has  been  placed.  On  December  20, 1903, 
the  station  at  the  electric-light  plant  was  reestablished  by  H.  E.  Green. 
A  cable  was  installed  for  high-water  measurements.  The  initial  point 
for  soundings  is  a  post  in  the  fence  in  line  with  the  cable.  The  cable 
support  on  the  left  bank  is  34.8  feet  from  the  initial  point  for  sound- 
ings. The  channel  is  straight  for  150  feet  above  and  for  250  feet  below 
the  cable.  The  current  is  swift.  There  is  a  riffle  immediately  above 
the  cable.  The  right  bank  is  high  and  is  composed  of  clay  covered 
with  vegetation.  It  is  not  liable  to  overflow.  The  left  bank  is  low, 
liable  to  overflow,  and  is  covered  with  a  sparse  growth  of  willows. 
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The  bed  of  the  stream  is  composed  of  gravel  and  cobblestones  and  is 
permanent.  Bench  mark  No.  1  is  a  nail  in  the  fence  post  which  is  used 
a8  the  initial  point  for  soundings.  Its  elevation  is  11.35  feet  above 
the  zero  of  the  gage.  Bench  mark  No.  2  is  a  nail  in  the  cable  post. 
Its  elevation  is  9  feet  above  the  zero  of  the  gage.  Bench  mark  No. 
3  is  a  nail  in  the  cotton  wood  tree  to  which  the  cable  is  attached.  Its 
elevation  is  10  feet  above  the  zero  of  the  gage.  The  gage  is  read  once 
each  day  by  James  Branham. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  G.  B.  Lorenz  in 
1903: 

July  9:  Gage  height,  190  feet;  discharge,  7.60  second-feet 

The  Hasten  ditch  diverts  water  from  Susan  River  above  this  station. 
On  July  9  it  was  discharging  7.1  second-feet. 

Mean  daily  ffoge  height^  in  feet  j  of  Susan  River  near  SusanviUe^  Col.,  for  190S, 


Day. 


1. 
2. 
3. 
4. 
h. 
6. 
7. 

9. 

10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
SO. 
81. 


Jan. 

8.70 
8.55 
3.50 
3.40 
8.30 
3.80 
3.80 
2.90 
2.80 
2.70 
2.60 
2.60 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.46 
2.52 
2.86 
3.95 
4.66 
8.66 
8.06 
2.80 
2.70 
2.60 
2.50 


Feb. 


Mar. 


2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.46 
2.46 
2.60 
8.00 
8.15 
8.25 
3.20 
8.15 
3.07 
2.92 
2.87 
2.90 
8.10 
8.20 
8.  GO 
8.50 
4.00 
4.18 
4.10 
4.86 
6.00 
8.00 
6.00 


I  I  I 

Apr.    May.  June.  July.   Aug.  Sept.    Oct.    Nov. 


5.80 
4.76 
4.50 
4.45 
4.80 
4.16 
4.15 
4.80 
4.45 
4.60 
4.45 
4.85 
4.86 
4.25 
4.22 
4.20 
4.20 
4.20 
4.20 
4.30 
4.32 
4.50 
4.62 
4.T2 
4.80 
4.96 
4.77 
4.70 
4.67 
4.67 


4.75 
4.75 
4.75 
4.75 
4.67 
4.65 
4.56 
4.47 
4.00 
4.17 
4.36 
4.80 
4.27 
4.20 
4.12 
4.08 
8.97 
3.92 
8.87 
3.77 
3.80 
3.65 
8.57 
3.52 
8.45 
3.40 
8.35 
8.32 
8.80 
3.25 
3.25 


3.20 
3.20 
3.15 
3.15 
8.10 
3.10 
3.05 
3.05 
3.00 
3.00 
2.95 
2.95 
2.87 
2.80 
2.72 
2.62 
2.52 
2.48 
2.46 
2.42 
2.40 
2.35 
2.30 
2.25 
2.25 
2.20 
2.15 
2.15 
2.16 
2.10 


2.10 
2.05 
2.05 
2.00 
2.00 
1.95 
1.96 
1.90 
1.90 
1.85 
1.86 
1.85 
1.85 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.70 
1,70 
1.65 
1.65 
1.65 
1.65 
1.65 
1.66 
1.65 
1.65 
1.60 
1.60 


1.60 
1.60 
1.60 
1.60 
1.60 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


1.70 
1.70 
1.70 
1.75 
1.76 
1.75 
1.75 
1.75 
1.80 
1.80 
1.80 
1.80 
1.85 
1.85 
1.85 
1.86 
1.86 
1.85 
1.85 
1.85 
1.85 
1.85 
1.86 
1.85 
1.85 
1.85 
1.86 
1.85 
1.86 
1.85 


1.85 
1.85 
1.90 
1.90 
1.90 
1.90 
1.95 
1.95 
2.00 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.06 
2.06 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.a5 
2.05 
2.06 
2.06 
2.05 
2.05 
2.05 
2.05 


2.05 
2.06 
2.05 
2.40 
2.40 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
3.66 
3.10 
5.60 
3.30 
2.90 
2.58 
2.55 
2.50 
4.10 
4.95 
4.35 
4.25 
3.96 
8.75 
3.56 
3.35 
3.30 
3.22 
3.12 


Dec. 


3.02 
2.92 
2.82 
2,72 
2.62 
2.50 
2.46 
2.45 
2.42 
2.40 
2.88 
2.32 
2.86 
2.86 
2.35 
2.60 
2.65 
2.56 
2.50 
2.46 
2.46 
2.46 
2.40 
2.40 
2.35 
2.35 
2.35 
2.35 
2.90 
2.30 
2.30 


Gage  read  from  surface  of  ice  daring  February. 
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OWENS  RIVBR  DRAINAGE  BASIN. 

During  the  summer  and  autumn  of  1903  an  investigation  of  the  flow 
of  the  waters  which  drain  into  Owens  River  was  begun  by  J.  C. 
Clausen,  assisted  by  R.  S.  Hawley.  Twenty  gaging  stations  were 
established  on  streams  and  canals  in  this  section.  The  results  of  the 
data  collected  at  these  stations  are  shown  in  the  following  pages. 

OWENS  BTVEB  NEAR  ROUND  VALLEY,  CAL. 

This  station  was  established  by  J.  C.  Clausen,  assisted  by  R.  S.  Haw- 
ley, on  August  3,  1903.  It  is  located  at  the  footbridge,  700  feet  above 
the  junction  of  Owens  River  and  Rock  Creek.  The  river  at  this  point 
cuts  through  a  lava  deposit  about  100  feet  thick  and  forms  a  gor^ 
which  is  about  250  feet  wide  at  the  top.  The  gage  is  a  1  by  4  inch 
vertical  rod,  fastened  to  the  concrete  bridge  abutment  on  the  left  bank. 
It  is  read  once  each  day  by  Roscoe  Jones.  Discharge  measurements 
are  made  from  the  single-span  footbridge  to  which  the  gage  is  attached. 
The  bridge  is  37  feet  long  and  has  a  clear  span  of  35  feet.  The  initial 
point  for  soundings  is  the  anchor  bolt  of  the  right  abutment.  The 
channel  is  straight  for  175  feet  above  and  for  250  feet  below  the  station. 
The  current  is  swift  at  all  stages.  Both  banks  are  high  and  rocky  and 
are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  rock 
and  lava  bowlders  and  is  not  subject  to  much  change.  The  bench  mark 
18  a  bolt  set  in  a  lava  bowlder  97.4  feet  north  of  the  right  abutment. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

Discharge  measurements  of  Owens  River  near  Round  Valley^  Oal,f  in  190S. 


Date. 


Augusts 

August  9 

August  18 

August  22 

September  1 . . 
September  12 . 

Octobers 

October  25 

November  24-. 
December  29. , 


Hydrographer. 


Gage  height.    DiachaiiEe. 


R.S.  Hawley. 

do 

do 

do 

do 

do 

do 

do 

do 

do 


1.80 
1.85 
1.75 
1.75 
1.74 
1.80 
1.85 
1.82 
1.88 
1.70 


Seemd-fttL 
161 
160 

\m 

160 
159 
175 
ISO 
173 
196 
151 
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Mean  daily  gage  height,  infeei,  of  Owem  River  near  Round  Valley,  CaL,  for  190S, 
Aug. 


Day. 


1 . 

2. 

3. 

4- 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Sept. 


1.80 
1.80 
1.80 
1.80 
1.80 
1.85 
1.80 
1.80 
1.90 
1.90 
1.90 
1.80 
1.80 


1.75 
1.75 
1.75 
1.73 
1.70 
1.72 
1.73 
1.76 
1.77 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


Oct. 


Nov. 


1.77 
1.80 
l.KO 
1.83 
1.80 
1.80 
1.80 
1.82 
1.80 
1.83 
1.80 
1.80 
1.80 
1.82 
1.80 
1.80 


1.80 
1.80 
1.80 
1.80 
1.80 
1.75 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


Dec. 


1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 


Day. 


17. 
18. 
19. 
20 
21. 
22, 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Aug. 

1.80 
1.75 
1.75 
1.75 
1.68 
1.72 
1.80 
1.75 
1.80 
1.80 
1.78 
1.72 
1.70 
1.70 
1.70 


Sept. 


1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.78 
1.77 
1.80 
1.80 
1.80 
1.80 
1.78 


Ot. 


1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1,80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 


Nov. 

1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 


Dec. 

1.80 
1.80 
1.80 
1.80 
1.80 
1,80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 


ROCK  CREEK  NEAR  ROUND   VALLET,  CAL. 

This  station  was  established  August  3, 1903,  by  J.  C.  Clausen  and 
R.  S.  Hawley.  It  is  located  at  the  wagon  bridge  on  the  road  from 
L#ong  Valley  to  Bishop,  3,500  feet  above  the  mouth  of  the  creek.  The 
gage  is  a  1  by  4  inch  vertical  rod  fastened  to  the  left  end  of  the  bridge. 
It  is  read  once  each  day  by  Roscoe  Jones.  Discharge  measurements 
are  made  from  a  footbridge  which  has  a  span  of  18  feet.  The  initial 
point  for  soundings  is  on  right  bank  of  stream.  The  distances  across 
stream  are  marked  on  the  footbridge  at  intervals  of  2  feet.  The  chan- 
nel is  straight  for  50  feet  above  and  for  40  feet  below  the  footbridge. 
The  current  is  swift.  Both  banks  are  high  and  rocky  and  are  not 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gi'avel  and 
is  not  subject  to  much  change.  The  bench  mark  is  a  point  marked  on 
a  lava  rock  15  feet  east  of  the  left  end  of  the  footbridge.  The  obser- 
vations at  this  station  during  1903  have  been  made  under  the  direction 
of  S.  G.  Bennett,  district  hydrographer. 

Discharge  mecuuremenU  of  Rock  Creek  near  Round  Valley,  Cal,,  in  190S, 


Date. 


Hydrogrrapher. 


Gage  height.    Dischaige. 


Augusts R.  S.  Hawley 


do 
do 


August  8 

August  18 

September  1 do 

September  10 do 

November  24 ' do 

December  29 do 


Feet. 

Seeondr/eet. 

1.56 

20.0 

1.62 

21.0 

1.55 

19.5 

1.42 

16.8 

1.49 

17.6 

1.51 

18.3 

1.45 

18.1 
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Metin  daily  gage  height^  infeet,  of  Rock  Creek  near  Round  Valley ,  Oat.,  for  1908. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Aug.  Sept. 


ol.6f> 
1.50 
1.60 
1.60 
1.60 
1.55 
1.60 
1.60 
1.70 
1.70 
1.60 
1.50 
1.60 


1.40 
1.45 
1.40 
1.40 
1.40 
1.45 
1.40 
1.45 
1.45 
1.50 
1.55 
1.60 
1.60 
1.55 
1.50 
1.40 


Oct. 


1.36 
1.90 
1.30 
1.80 
1.85 
1.80 
1.30 
1.30 
1.30 
1.35 
1.30 
1.30 
1.30 
1.80 
1.80 
1.30 


Nov. 


1.40 
1.40 
1.40 
1.40 
1.40 
1.45 
1.50 
1.50 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.46 


Dec. 


1.50 
1.50 
1.50 
1.50 
1.50 
1.55 
1.65 
1.65 
1.55 
1.55 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 


Day. 


Aug. 

SepL 

Oct. 

1.60 

61.00 

1.30 

1.65 

1.50 

1.90 

1.50 

l.!i0 

1.80 

1.50 

1.50 

1.90 

1.45 

1.50 

1.30 

1.50 

1.56     1.S0  ! 

1.60 

1,60 

1.30 

1.60 

1.50 

1.90 

1.50 

1.66 

1.90 

1.60 

1.60 

1.90 

1.50 

1.60 

1.90 

1.45 

1.40 

1.90 

1.40 

1.80 

1.30 

1.40 

1.80 

1.40 

1.40 

1.40 

Not.   Dw. 


L50 
1.50 
1-50 
1.50 
1.50 
1.50 
1.60 
1.50 
1.50 
1.50 
l.SO 
L60 
1.50 
1.50 


1.9 

La 

l.tJ 
lu? 
1.60 
l.M 
l.» 
L55 
L50 
L50 
1.4S 
1.45 
1.45 
1*^ 
L« 


a  Given  lus  1.10,  probably  is  1.56. 


6  Probably  is  1.50. 


PINE   CREEK   NEAR  ROUND  VAULEY,  CAL. 

Thin  station  was  established  August  3,  1903,  by  J.  C.  Clausen  and 
R.  S.  Hawley.  It  is  located  160  feet  below  the  wagon  bridge  on  the 
road  from  Bishop  to  Long  Valley'and  100  feet  above  the  mouth  of 
the  creek.  The  gage  is  a  1  by  3  inch  vertical  rod  fastened  in  the 
rocks  near  the  right  bank.  It  is  read  once  each  day  by  Roscoe  Jones, 
Discharge  measurements  are  made  by  wading.  The  initial  point  for 
soundings  is  a  stake  on  the  right  bank  of  the  stream. 

The  channel  is  straight  for  about  50  feet  above  and  for  about  \(^) 
feet  below  the  station.  The  current  has  a  velocity  of  about  1  foot  per 
second  at  ordinary  stages.  Both  banks  are  high  and  rocky  and  are 
not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and  perma- 
nent. The  bench  mark  is  the  one  at  the  Rock  Creek  station.  It  is  a 
point  marked  on  a  lava  rock  15  feet  east  of  the  left  end  of  the  foot- 
bridge. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 
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Ducharge  mecumrementu  of  Pine  Cnrk-  near  Rmmd  Vniieify  (Vtl.^  in  190H. 


Date. 


Augusts 

Augusts 

August  18 

September  1 . . 
September  10 . 
November  24.. 


Hydnifrrapher. 


R.  S.  Hawley . 

do 

do 

do 

do 

do 


hoiRht. 


DiHcharge. 


Fat. 

Second-feet. 

1.9() 

15.0 

1.87 

10.4 

1.73 

5.7 

1.71 

5.9 

1.71 

6.3 

1.89 

10.1 

1. 

2. 
S. 
4. 

5. 

6. 

7. 

H. 

9. 
10. 
11  . 
12. 
13. 
14. 
15. 
16. 


Mean  daily  gage  height^  infeet^  of  Pine  Creek  iwar  Round  Valley,  Col.,  for  li^hi. 


Day. 


Aug.  Sept. 


1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.90 
1.90 


1.76 
1,75 
1.72 
1.70 
1.70 
1.72 
1.73 
1.70 
1.72 
1.75 
1.70 
1.70 
1.70 


1.80 
1.83 
1.80 
1.80 
1.80 
1.80 
1.80 
1.82 
1.80 
1.80 
1.83 
1.80 
1.80 
1.82 
I  1.90 
1.80  I  1.70     i.m 


1.80  I  1.70 
1.80  I  1.70 


Oct.    Nov. 


Dec. 


Day. 


1.90 
1.90 
1.90 
1.90 
1.90 
1.85 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


I 


1.85 
1.85 
1.85 
1.90 
1.90 
1.95 
1.95 
1.95 
1.95 
1.95 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


17 

18 

19 

20 

21 

22 

'23 

24 

25 

•26 

27 

2S 

29 

30 

31 


Aug.   S«»pt. 


1.70 
1.70 
1.70 
1.70 
1.70 


()rt.  I  Nov.    T)w. 


1.90 
1.90 
1.93 
1.92 
1.90 


1.90 
1.90 
1.90 
1.90 
1..S0 


.72 

1.70 

l.W 

1..H0 

.SO 

1.73 

1.90 

1.8.'. 

.75 

1.72 

1.90 

1.90 

.SO 

1.70 

1.90 

1.90  1 

.80 

1.70 

1.90 

1.90 

.75 

1.70 

I.IX) 

l.HT) 

.73 

1.75 

1.90 

l.HT) 

.70 

l.Si) 

1.90 

1.M5 

.70 

l.SO 

1.90 

l.HO 

.70 

l.W) 

I 

1.90 
1.90 
1.90 
1.90 
1.90 
1.S5 
1.S5 
1.80 
L85 
1.85 
1.90 
1.90 
1.90 
1.90 
1.90 


OWENS   RIVER  CANAL  NEAR   BISHOP,  CAL. 

This  station  was  established  August  5,  1903,  by  J.  C.  Clausen  and 
K.  S.  Hawley.  It  is  located  at  the  footbridge  near  the  (luarter-section 
line  which  divides  the  north  half  of  sec.  27,  T.  6  S.,  K.  82  E.,  of  the 
Mount  Diablo  meridian.  The  gJige  is  a  vertical  rod  nailed  to  the 
bridge.  It  is  read  once  each  day  by  A.  S.  Kinsley,  the  ditch  tender. 
Discharge  measurements  are  made  from  the  footbridgi*  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  on  right  bank  of 
canals.  The  distances  across  stream  are  marked  on  the  bridge  at 
intervals  of  2  feet.  The  channel  is  straight  for  300  feet  above  and  for 
100  feet  below  the  station.  The  current  is  sluggish.  The  right  bank 
is  high  and  rocky  and  will  not  overflow.  The  left  bank  is  low  and 
will  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  is 
permanent. 
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The  observations  at  this  station  durinsf  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

Discharge  measurements  of  Owens  River  caned  near  Bishop,  Cal.,  hi  190S. 


Date. 


July  30 

Augusts 

August  15 

August  26 

September  7  . . 
September  15  . 
October  23-... 


Hydrographer. 


R.  S.  Hawley . 

do 

do 

do 

do. 

do 

do 


Gage 
height. 


Diflch&fSe. 


FeeL 

Seeond-ZceL 

^.0 

2.50 

21.8 

2.69 

28.6 

2.82 

36.5 

2.89 

33.1 

3.02 

39.5 

2.57 

23.2 

Mean  daily  gage  height^  in  feet,  of  Owens  River  canal  near  Bishop,  Cal.,for  1903. 


Day. 

Aug. 

Sept. 

Oct. 

Day. 

Aug. 

Sept 

Oct. 

Day. 

Aug. 

Sept, 

Oct. 

1    

2.90 
2:90 
2.90 
2.95 
2.95 

(«>) 
2.95 
2.90 
2.90 
2.96 
3.00 

3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
2.70 

12 

2.80 
2.80 
2.80 
(*) 
(«») 
2.76 
2.80 

2.80 

(«») 
2,85 

8.00 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.10 
3.10 
(*) 
3.00 

23 

2.85 
2.85 
2.80 
2.80 
2.86 
2.85 
2.90 
2.90 
2.90 

3.00 
3.00 
8.00 
3.05 
3.05 
3.05 
(ft) 
3.10 

2 

18 

24 

8 

14 

25 

4    .     . 

15 

26 

5 

a2.50 
2.50 
2.50 

2.70 
2.75 

16 

27 

6 

17 

28 

7 

18 

29 

8 

19 

30 

9 

20 

31 

10 

21 

11 

22 

n  Lowest  water  known  in  twenty-four  years. 


*  No  record. 


On  October  10  the  directors  of  the  canal  ordered  part  of  the  water  turned  off.  Irrlgataou  was  practi- 
cally over  for  season.  From  October  10  no  daily  record  was  kept,  bat  beginning  October  11  the  gs^e 
read  about  1.60  until  October  24;  the  water  was  then  all  turned  out. 

BISHOP  CREEK  CANAL  NEAB  BISHOP,  CAL. 

This  station  was  established  August  5,  1903,  by  J.  C.  Clausen, 
assisted  by  K.  S.  Hawley.  It  is  located  at  the  footbridge  below  the 
waste  gate  near  the  house  of  the  observer,  A.  Fitzgerald.  It  is  3i 
miles  northwest  of  Bishop,  Cal.  The  gage  is  a  1  by  3  inch  vertical 
rod  fastened  to  the  bridge  anchor.  Discharge  measurements  are  made 
from  the  footbridge  at  which  the  gage  is  located.  The  initial  point  for 
soundings  is  on  right  bank;  the  initial  point  and  points  at  which 
soundings  are  made  are  marked  on  footbridge.  The  channel  is 
straight  for  60  feet  above  and  for  100  feet  below  the  station.  The 
current  is  swift.  The  right  bank  is  high  and  the  left  bank  is  low. 
Neither  bank  is  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  sand  and  gravel  and  is  fairly  permanent.     The  gaging  stations  on 
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canals  taking  water  from  Owens  Kiver  may  be  considered  as  tempo- 
rary. The  gage  rods  in  most  instances  are  securely  fastened  to  the 
footbridges  and  are  not  likely  to  change.  No  permanent  bench  marks 
were  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

Discharge  measurements  of  Bishop  Creek  canal  near  Biskop,  Cat,,  in  190S. 


Date. 


July  30 

Augusts 

August  15 

August  26 

September  5  . , 
September  15 . 
October  23.... 


Hydrographer. 


R.  S.  Hawley . 

do 

do 

do 

do 

do 

do 


Oage 
leifht. 


heig] 


FieL 


3.0 

2.89 

3.26 

3.17 

3.31 

1.97 


IHflcbarge. 


Second-feet. 
101 
72 
61 
84 
81 
82 
27 


Mean  daily  gage  height,  infect,  of  Bishop  Creek  canal  near  Bishop,  Oal.,  for  190S, 


Day. 

Aiig. 

Sept. 

Oct. 

Day. 

Aug. 

Sept. 

Oct., 

Day. 

Aug. 

Sept 

Oct. 

1 

12 

23 

3.30 
3.40 
3.40 
3.40. 
3.40 
3.40 
(«) 

2 

8.15 
3.16 

13 

24 

3;::::: 

14 

3.10 
2.90 

25 

4 

16 

3.30 
3.30 
3.26 
3.25 
3.30 
3.30 
8.30 
3.80 

26 

3.26 

5 

3.00 
3.10 

3.15 

1 

2.00 

16 

27 

6        

17 

28 

7 

18 

3.10 
3.00 

29 

8 

8.10 

3.30 

...:..' 

19 

30 

9 

20. 

31 

10 

3.10 
3.10 

3.30 

21 

11      

22 

3.10 

a  Ko  record  until  October  6;  but  not  much  change  in  the  canal. 

NoTB.— On  October  6  the  head-gate  was  shut  down,  and  until  October  29,  when  the  water  was 
turned  out,  the  gage  read  about  2.0  feet. 

FARMERS   CANAL  NEAR  BISHOP,  CAL. 

This  station  was  established  August  6,  1908,  by  J.  C.  Clausen  and 
R.  S.  Hawley.  It  is  located  at  the  footbridge  near  the  house  of  the 
observer,  Robert  Love,  and  3  miles  north  of  Bishop,  Cal.  The  gage 
is  a  1  by  3  inch  vertical  rod  fastened  to  the  bridge  pier.  Discharge 
measurements  are  made  from  the  footbridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  on  footbridge  near  the 
right  bank.  The  distances  across  stream  are  marked  every  2  feet  on 
the  footbridge. 
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The  channel  is  straight  for  300  feet  above  and  for  50  feet  belowthe 
station.  The  current  is  sluggish.  Both  hanks  are  low  and  are  liable 
to  overflow.     The  bed  of  the  stream  is  sandy  and  shifting. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  8.  G.  Bennett,  district  hydrogi^apher. 

J)ii(charge  ineu»ure»iei\ts  of  Farmers  canal  near  Bishop,  Col.,  in  190S. 


Date. 


Hydroffrapher. 


R.  S.  Hawley 
....do , 


July  31 

August  6 

August  17 1 do 

August  25 do 

September  3 do 

September  14 , do 

October  23 i do 

November  27 ' do 


hei^t.  I   ™«*«^ 


I>xL 


2.4 

2.7 

2.5 

2.42 

2.58 

2.55 

1.54 


13.9 
7.0 
14.2 
10.7 
9.7 
10.4 
16.2 
16.0 


Metui  daily  gage  height,  infeei,  of  Farmers  canal  near  Bishop,  Col,,  for  190S, 


Day. 


Aug.   Sept. 


2.40 
.  2.40 
.,  2.43 
.\  2.40 
.|  2.45 
2. 45 
2.50 


2.95 
2. 96 
2.95 
3.00 
3.03 


2.40 

'2.33 

9 '  2.40  1  2.67 

10 '  2.  «30  I  2.  (>5 

11 '  2.fi0 

12 1  2.67  I  2.r.8 

13 '  2.75  I  2.57 

14 1 1  2.00 

15 1 i  2.60 

16 1  2.70  I  2.63 


Nov. 


2.55 


2.55  I  2.50 


I 


2. 55  I  ; 
2.55  1. 


Dec.  II 

2.50  |l  17., 

;'18., 

2.50  |i  19. 

i!^-' 

,21., 
•22. 
•23., 
21., 
25. 
20. 


•2.82    (2.55),  2.50 

'(li.55), 

2.80  1(2.55)    2.50   ,  *27. 

V-^-'V)) I  2K. 

•2.80  1(2.  r)5)    *2.50  ■ 


'  2.55 


2.90    f: 


.55) 


Day. 


Aug.  Sept. 


2.70 
2.68 


2.50 


•2.50 
2.50 
2.55 
2.50 
2.50 
2.55 
2.50 


2.45 


02.50 


2.67 
2.80 
2.82 
2.85 
2.83 


2.87 


2.90 

2.  as 

2.90 


Oct. 


Nov.  I  I)w. 


(2.55)     2.30 

(2.55): 

(2.55),    2.*S 


2.92  ' 


I 


a  The  rock  dam  below  the  gage  rod  was  partly  removed. 


4^ 


2.60 

2,50  1(2.55) 

2.50  I  2..55  I    2.?i0 

2.50  (  2.55  I 

2.65  '(2.55) 

1(2.55)1 

(2.56)*    2-.'J0 

2.53  '(2.55) 

1(2.55)     2.50 

2.55    

2.5'>    2.:iO 


2.:io 
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m'nally  canal  near  bishop,  cal. 

This  station  was  established  July  31,  1903,  by  J.  C.  Clausen  and  R. 
S.  Hawley.  It  is  located  at  the  head  of  the  canal,  3$  miles  north  of 
Bishop,  Cal.  The  gage  is  a  1  by  3  inch  vertical  board  fastened  to  the 
headworks  of  the  canal.  Discharge  measurements  are  made  from  a 
footbridge.  The  initial  point  for  soundings  is  marked  on  the  foot- 
bridge near  the  right  bank.  The  channel  is  straight  for  50  feet  below 
the  gage.  The  current  is  swift.  Both  banks  are  high  and  will  not 
overflow.     The  bed  of  the  stream  is  rocky  and  permanent. 

No  gage  reader  could  be  obtained  for  this  station,  but  since  the  gage 
\vas  installed  there  has  been  little  variation  in  the  amount  of  water 
flowing  in  the  canal. 

The  observations  at  this  station  during  1903  have  been  nuide  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

Discharge  TnecuiuremetUs  of  McNaUy  caiial  near  Bishopy  Oi/.,  in  J90,i. 


Date. 


July  3 

xVugufit  6 

AugaFt  17 

August  25 

September  4.. 
September  14. 
September  21. 


Hydrographer. 


R.  S.  Hawley . 

do 

do 

do 

do 

do 

do 


luMKht. 

I>i8chan?e. 

Feel. 

Second-feet. 

1.4 

66 

1.4 

66 

1.36 

63 

1.25 

54 

1.25 

52 

1.26 

52 

1.10 

40 

GEORGE   COLLINS'S  CANAL  NEAR  BISHOP,    CAL. 

This  station  was  established  August  17,  1903,  by  R.  S.  Hawley.  It 
is  located  at  the  footbridge  3  miles  east  and  one-half  mile  north  of 
Bishop,  Cal.  The  gage  is  a  vertical  rod  fastened  to  the  bridge  near 
the  house  of  the  observer,  Arthur  Wines.  Discharge  measurements 
are  made  from  the  bridge.  The  initial  point  for  soundings  is  marked 
on  the  footbridge  near  the  right  bank  of  the  canal.  The  channel  is 
straight  for  75  feet  above  and  for  50  feet  below  the  station.  The 
current  is  sluggish.  The  right  bank  is  low  and  the  left  bank  is  high. 
Neither  bank  is  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  sand  and  is  fairly  permanent. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 
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Discharge  meamremenU  of  George  CoUint^s  canal  near  Bishop,  Col,,  in  190S. 


Date. 


July  31 

August  11 

August  17 

August  27 

September  7  - , 
September  14  . 
October  23.... 


Hydrographer. 


R.  S.  Hawley . 

do 

do 

do 

do 

do 

do 


Gage 
leignt. 


heigi 


FtfL 


1.00 

1.01 

.94 

.98 

.60 


DiKCbaxge. 


4.9 
5.6 
6.3 
6.0 
5.5 
5.5 
2.8 


Mean  daily  gage  Jieight,  in  feet,  of  George  Collins^  a  canal  near  Bishop,  Cal.,  for  190S, 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

': 
Dec. 

1 

1.03 
.98 
.97 
.98 
.97 
.98 
.97 
.96 
.96 
.95 
.96 
.92 
.93 
.95 
.96 
.95 

0.95 
.95 
.95 
.95 
.95 
.95 
.95 
.96 
.96 
.95 
.95 

a. 80 
.80 
.80 
.80 
.80 

0.75 
.75 
.75 
.75 
.75 
.70 
.70 
.70 
.70 
.70 
.75 
.75 
.75 
.75 
.75 
.75 

0.75 
.75 
.75 
.75 
.70 
.65 
.65 
.65 
.65 
.66 
.65 
.65 
.63 
.62 
.63 
.62 

VJ 

0.98 

.92 

.93 

.92 

.70 

.78 

.70 

.90 

.90 

.90 

.97 

1.08 

1.02 

1.03 

1.04 

0.96 
.97 
.95 
1.85 
1.35 
1.35 
1.35 
1.35 
1.85 
1.35 
1.86 
1.20 
1.20 
1.20 

0.80 
.80 
.80 
.80 
.85 
.85 

«.75 
.75 
.75 
.76 
.75 
.75 
.75 
.76 
.75 

60.50 
.50 
.50 
.50 
.55 

O.CJ 

2 : 

18 

.0) 

3 

19 

.6<i< 

4 

20 

.60 

5 

21 

id\ 

6 

22 

:« ...... 

7 

28 

.»  

8 

24 

.65    

9 

25 : 

.55      

10 

26 

.55 
.62 
.70 
.70 
.85 

11 

27 

12 

28 

13 

29 



14 

30 

16 

31 

16 

1.00 

a  Falling  Rlowly;  no  storms. 


b  Falling  fast. 


<*  Falling  slightly. 


d  Canal  turned  off. 


BISHOP  CREEK  NEAR  BISHOP,  CAL. 

This  station  was  established  August  10,  1903,  by  J.  C.  Clausen  and 
R.  S.  Hawley.  It  is  located  at  the  wagon  bridge  on  the  Bishop  road, 
about  4i  miles  from  Bishop  and  about  2  miles  from  the  point  where 
the  creek  leaves  the  canyon.  North  Hillside  canal,  South  Hillside  canal, 
and  Power's  canal  are  taken  out  above  the  station.  The  gage  is  a  1  by 
3  inch  vertical  rod  fastened  in  the  rocks  and  braced  to  the  right  Iwink 
just  above  the  wagon  bridge.  It  is  read  once  each  day  by  A.  S.  Kil- 
patrick.  Discharge  measurements  are  made  from  the  wagon  bridge. 
The  initial  point  for  soundings  is  marked  on  the  bridge  near  the  right 
bank  of  the  stream.  The  channel  is  straight  for  100  feet  above  and  for 
50  feet  below  the  station.  The  current  is  swift.  Both  banks  are  high 
and  roi^ky  and  are  not  liable  to  overflow.     The  bed  of  the  stream  is 
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rough  and  rocky  and  is  permanent.     The  bench  mark  is  a  large  flat 
granite  bowlder  on  the  right  bank,  40  feet  above  the  bridge. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

DiBcharfft  mecuuremenU  of  Bishop  Creek  near  BMopy  Col.,  in  190S, 


Date. 


Hydrographer. 


I 


August  9 

A  u^st  19 

August  25 ' do 

September  3 '< do 

September  7 do 


R.  8.  Hawley . 
....do 


September  15 . 
September  21  . 
October  24..-, 
November  20  . 
December  26. . 


.do 
.do 
.do 
,do 
.do. 


hei^t. 

Dlflchjuiie. 

/ted. 

Seeond^ert. 

2,45 

121 

2.17 

95 

2.20 

96 

1.99 

87 

1.80 

52 

1.65 

40 

1.60 

38 

1.39 

27 

1.41 

26 

1.35 

25 

Mean  daily  gage  height,  infeetf  of  Bishop  Creek  near  Bishop,  Cal.,  for  190S. 


1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
U. 
12. 
13. 
14. 
16. 
16. 


i>fty. 


Aug. 


2.60 
2.50 
2.50 
2.40 
2.30 
2.80 


Sept. 


2.00 
1.95 
1.90 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.80 
1.80 
1.75 
1.76 
1.70 
1.70 
1.66 


Oct    Nov.    Dec. 


1.60 

1.45 

1.80 

1.60 

1.45 

1.80 

1.70 

1.45 

1.80 

1.70 

1.45 

1.85 

1.70 

1.46 

1.85 

1.70 

1.46 

1.85 

1.70 

1.46 

1.40 

1.70 

1.45 

1.40 

1.70 

1.45 

1.40 

1.70 

1.45 

1.40 

1.70 

1.45 

1.40 

1.70 

1.45 

1.40 

1.70 

1.45 

1.40 

1.70 

1.45 

1.40 

1.65 

1.45 

1.40  ' 

1.65 

1.45 

1.45  1 

1 

Day. 


17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
81... 


Aug. 


2.80 
2.20 
2.20 
2.50 
2.20 
2.20 
2.25 
2.20 
2.15 
2.15 
2.10 
2.05 
•2.06 
2.  a') 
2.00 


Sept. 


1.60 
1.60 
1.60 
l.GO 
1.60 
1.70 
1.60 
1.60 
1.60 
1.65 
1.60 
1.60 
1.70 
1.65 


Oct. 


1.70 
1.65 
l.fiO 
1.50 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1. 4:1 
1.4o 
1.45 
1.45 


Nov. 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


Dec. 


1.45 
1.46 
1.46 
1.46 
1.46 
1.45 
1.46 
1.45 
1.45 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 


BAWSON    (TANAL  NEAR  BISHOP,  CAL. 

This  station  was  established  August  7,  1903,  by  R.  S.  Hawley.  It 
is  located  at  the  county  bridge  2i  miles  east  of  Bishop,  Cal.  The 
gage  is  a  vertical  rod,  fastened  to  the  bridge  from  which  discharge 
measurements  are  made.  The  gage  is  read  once  each  day  by  Paul 
McDonald.     The  initial  point  for  soundings  is  marked  on  the  bridge 
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near  the  right  bauk  of  the  canal.  The  channel  is  straight  for  100  feet 
above  and  below  the  station,  and  the  current  is  swift.  The  right  bank 
is  high,  and  the  left  bank  is  low.  Neither  bank  is  liable  to  overflow. 
The  bed  of  the  stream  is  composed  of  gravel  and  i:^  permanent. 

The  observations  at  this  station  during  1903  have  l)een  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

DiM'fiarge  measuremenUi  of  Rawson  canal  iiear  Bishop,  Ckd,,  in  190S. 


Date. 


HydrY)grapher. 


July  31 R.S.Hawley 

August  7 do 

August  11 1 do 

August  17 ' do 


August  27 

September  7  . . 
8epteni])er  14  . 
October  24.... 
November  27  . 


.do 
.do 
.do 
.do 
.do 


Gage- 
height. 


Fed. 


1.7 

1.62 

1.85 

1.73 

1.77 

1.^81 

1.73 

1.6 


DiHch&rgk'. 

17.0 
17.6 
13.6 

a).  3 

17.1 
IS.  2 
17.1 
15.4 
13.  U 


Mean  daily  gage,  heighty  in  feet,  of  Rawson  canal  near  Bishop,  Cal.,for  190S. 


Day. 

Aug.l 
1 

1 

i 

2 

1 

8 

1 

5 1 

6 

7 

»     1 

9 1 

" 1 

10 ' 

11 

!  UK) 

12 .         ... 

1.80 

18 

1.90 

14 

1  1.90 

15  . . 

j  l.ST) 

16 

'   ISO 

1 

•.  I  Sept. 

1.74 
1.72 
1.76 
1.73 
1.74 
l.SO 
1.79 
1.80 
1.76 
1.78 
1.77 
1.S6 
1.90 
1.7*2 
l.HO 
l.Hf) 


Oct.  1  Nov. '  Dec. 


2.00  I 
2.00  1 
1.96  I 
1.9:^  I 
1.93  I 
l.wl 
1.91  I 
1.92 
2.01 
2.01 
1.80 
1.75  > 
1.75  I 
1.70  I 
1.70  I 
1.70  1 


1.59 
1.63 
1.60 
1.60 
1.60 
1.63 
1.63 
1.63 
l.r>5 
1. 66 
1.65 
1.61 
1.63 
1.60 
1.70 
1.80 


I 
1.^5 

1.64  ' 

1.70  ! 

1.71  I 
1.70  ' 
1.35  I 
1.35  i 
1.43  I 
1.35  ' 
1.30 
1.30 

i.;«) 

1.39 
1.30 
1.42 
1.44 


Day. 


17 

i.a5 

18 

1.82 

19 

1.81 

20 

1.86 

21 

1.84 

22 

1.82 

23 

1.81 

24 

1.80 

•25 

1.75 

20 

•27 

1.74 
1.74 

•28 

1.76 

'29 

1.73 

30 

1.74 

31 

1.72 

Aug.  Sept. 


1.93 
1.94 
1.99 
2.10 
2.10 
1.94 
1.92 
1.93 
l.W 
2.04 
2.00 
2.00 
2.01 
2.00 


Oct.  1  Nov.  '  !)€<•- 


-I- 


1.65 
1.65 
l.«0 
1.75 
1.70 
1.65 
1.70 
1.73 
1.75 
1.76 
1.77 
1.G3 
l.r,9 
1.59 
1.59 


1.92 
l.»2 
1.93 
1.90 
1.90 
1.90 
1.91 
1.90 
1.90 
1.90 
1.53 
1.50 
1.51 
1.65 


1.45 
1.10 
1.10 
1.10 
1.10 
1.20 
1.10 
1.10 
1.10 
1.30 
1.30 
1.30 
l.SO 
1.30 
1.30 


A.  O.  COLLINS'a   CANAL   NEAR  BISHOP,  CAL. 

This  station  wan  established  August  7,  1903,  by  R.  S.  Hawlej'.  It 
is  located  at  the  county  bridge  3  miles  east  of  Bishop,  Cal.  The  gage 
is  a  vertical  rod  fastened  to  the  right  bank,  just  above  the  bridge  from 
which  discharge  measurements  are  made.     It  is  read  once  each  day  by 


HOYT.] 


INTERIOR   BASIK. 


217 


Paul  McDonald.  The  initial  point  for  soundings  is  marked  on  the 
foot  log  near  the  right  bank  of  the  canal.  The  channel  is  straight  for 
KH)  feet  above  and  for  50  feet  below  the  station.  The  current  is 
sluggish.  Both  banks  are  high  and  are  not  liable  to  overflow.  The 
bod  of  the  stream  is  sandy  and  shifting. 

The  observations  at  this  station  during  1903  have  l)een  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographcr. 

Discharge  meamrenients  of  A.  O.  CoUMs  anial  near  Jiishopf  Cal.,  in  J  90S, 


Date. 


July  31 

Aof^fost  7 

August  11 

August  17 

August  27 

S<*ptember  7  - , 
September  14  . 
October  23.... 


Uydnigmpher. 


R.S.  Ilawley. 

do 

do 

do 

do 

do 

do 

do 


l)iM(>hHrKe. 

Firt. 

tieamd-feet. 

12.1 

2.2 

8.3 

2.0 

3.9 

1.82 

2.6 

2.1 

8.8 

2.1* 

7.9 

2.1 

7.6 

1.65 

1.2 

Mean  daily  gage  height^  in  feet ^  of  A,  0.  Collins* 8  cftnal  near  Butho}),  Cal.^forl90S. 


Day. 


Aiig.  Sept.    Oct. 


2.06  i  2.40 


« ' 

9 

10 ' 

11 

2.00 

12 '  1-80 

13 

1.80 

14 

1.80 

15 

1  fifl 

1      " 

16 -  1.70 

2.10 
2.10 
2.10 
2.01 
2.01 
2.01 
2.01 
2.01 
2.02 
2.0*2 
2.03 
2.07 
2.02 
2.03 
2.M 


2.00 
1.65 
1.65 
2.10 
2.30 
2.40 
2.40 
2.00 
1.65 
1.05 
1.65 
1.6") 
1.65 
1.65 
1.65 


Nov.    Dec. 


1.99 
1.99 
2.00 
2.00 
2.00 
2.40 
2.00 
2.10 
2.00 
2.20 
2.10 
2.40 
2.30 
1.50 
1.50 
1.66 


1.60 
1.52 
1.60 
1.65 
1.60 
1.90 
1.K5 
1.90 
1.90 
1.82 
1.80 
1.80 
1.60 
1.72 
1.72 
1.90 


Day. 


Aug.  Sept.    Oot. 


1.82 
1.74 
2.20 
2. 12 
2.10 
2.04  ' 
2.10 
2.10 
2.0:<  \ 

2.03  : 

2. 10  I 

•2.01  j 

2. 10  I 

2.00  ' 

2.(M  ! 


2.14 
2.10 
2.07 
2.09 
2.07 
2.20 
2.80 
2.40 
2.50 
2. 40 
2.70 
2.40 
2.ai 
2.40 


1.65 

1.80 

1.65     l.Hl 

1.65     1.82 

1.65 

1.80 

1.65 

1.80 

1.65 

1.83 

1.65 

1.60 

1.65 

1.62 

2.40 

1.53 

2.50 

1.51 

2.40 

1..50 

2.40 

1.65 

2.40 

1.51 

2.06 

1.65 

2.09 

Nov.  ■  Dec. 


1.70 
2.10 
1.70 
1.72 
1.70 
1.73 
1.70 
1.72 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


DELL  CANAL  NEAR  BISHOP,    CAL. 

This  station  was  established  August  24,  1903,  by  R.  S.  Hawley.  It 
is  located  at  a  flume  8  miles  from  the  head-gate  at  a  point  where  the 
canal  crosses  a  slough  in  Sanders's  field.  The  gage  is  a  vertical  rod 
fastened  to  the  flume.    Discharge  measurements  are  made  from  a  l)ridge 
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across  the  flume.  The  observer  is  F.  Sanders.  The  initial  point  for 
soundings  is  the  edge  of  the  flume  at  the  right  side.  The  channel  U 
straight  for  150  feet  above  and  for  200  feet  below  the  station.  The  cur- 
rent is  sluggish  at  all  times. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

DUcharge  measuremenis  of  Dell  canal  near  Bishop^  CaL,  in  190S, 


Date. 


Aug^t  11 

August  20 

August  24 

Do 

September  4  . . 
September  22  . 
October  7.!.-. 


Hydrogrrapher. 


R.  8.  Hawley . 

do 

do 

do 

do 

.....do 

do 


height. 


Feet 


0.85 

.78 

1.47 

1.52 


Diaehaifv. 

Stttmdfni. 
24.2 
11,0 
10.0 
8.0 
7.0 
19.6 
19.0 


Mean  daily  gage  height,  in  feet,  of  DeU  canal  near  Bishop,  Col.,  for  J  90S. 


Day. 

Aug. 

Sept. 

Oct, 

Nov. 

Day. 

Aug. 

Sept. 

0.80 
.78 
.78 

- 

Nor. 

1 

0.79 
.80 
.80 
.79 
.79 

0.80 
.80 
.81 

.80 
.80 
.81 
.81 
.80 
.80 

.82 
.82 
.83 
.83 
.83 

0.90 
.90 
.90 
.91 
.91 
.92 
.92 

.95 
.94 
.95 
.95 
1.01 
1.02 

1.06 

17 

0.84 

.84 
.85 
.86 
.86 
.86 
.87 
.88 

1  * 

2 

18 

1.11 

3 

19 

1  12 

4 

20 

}.U 

6 

21 

.79 
.80 
.81 
.81 
.80 
.81 

1  13 

6 

22 

1  12 

7 

.78 
.78 
.79 
.80 
.80 
.80 
.80 
.79 
.79 
.80 

23 

U.85 
.85 
.86 
.86 

1  11 

8 

24 

1  12 

9 

25 

1  1.'' 

10 

26 

.88      1.16 

11 .   .   .. 

27 

89      1.1' 

12 

28 

.85 
.85 

.78 
.78 
.79 

81      •"> 

13 

29 

,99  1 

14 

30 

,89  1 

16            

31 

1 

1 
99     

16 

i 

a  No  record  obtained  from  Nov.  27, 1903,  to  Feb.  1, 1904,  when  the  water  was  turned  out 


This  station  was  established  by  J.  C.  Clsrusen  and  R.  S.  Hawley, 
August  4,  1903.  It  is  located  at  a  footbridge  near  the  house  of  the 
observer,  William  Oliver.  It  is  7i  miles  south  and  3  miles  east  of 
Bishop,  Cal.  The  gage  is  a  vertical  rod  securely  nailed  to  the  foot- 
bridge. Discharge  measurements  are  made  from  the  footbridge.  The 
initial  point  for  soundings  is  marked  on  the  footbridge  near  the  right 
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bank  of  the  camal.  The  channel  is  straight  for  600  feet  above  and  for 
300  feet  below  the  station.  The  current  is  sluggish.  Both  banks  are 
high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  sandy 
and  somewhat  shifting. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 

IXacharge  meamremenU  of  Big  Pine  and  Owens  River  canal  near  Bishop,  Oal.,  in  190S, 


Date. 


Auga8t4 

August  11 

Aiigaflt20 

September  14 . 
September  22 . 
October  27.... 


Hydrographer. 


Gage  height 


R.  S.  Hawley. 

....do 

.....do 

.....do 

.-..do 

....do 


1.60 
1.55 
1.50 
.90 
1.15 
2.29 


Discharge. 


Seeondr/eet. 
19.0 
16.3 
17.3 
1.3 
4.3 
46.4 


Mean  daily  gage  height^  in  feet,  of  Big  Pine  and  Omens  River  canal  near  Bishop,  OaL, 

for  190S, 


1. 

2. 
3. 
4. 

5. 
6. 
7. 

8. 

9- 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


Aug. 


1.65 
1.50 
1.63 
1.62 
1.80 
1.70 
1.58 
1.55 
1.40 
1.40 
1.40 

i.eo 


Sept 


0.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.97 

.96 

1.00 

1.00 

1.06 

1.05 

1.05 


Oct 


1.20 
1.25 
1.S5 
1.35 
1.60 
1.80 
1.90 
1.95 
1.95 
2.  OS 
2.22 
2.25 
2.25 
2.27 
2.40 
2.42 


Nov. 


2.58 
2.58 
2.58 
2.68 
2.58 
2.68 
2.58 
2.57 
2.67 
2.57 
2.62 
2.57 
2.57 
2.60 
2.60 
2.55 


Dec. 


2.35 
2.40 
2.40 
2.40 
2.80 
2.80 
2.30 
2.30 
2.85 
2.35 
2.35 
2.35 
1.60 
1.50 
1.60 
1.60 


Day. 


17. 
18. 
10. 
20. 
21. 
22. 
23. 
24. 
25, 
26. 
27. 
28. 
29. 
30. 
31. 


Aug. 


1.60 
1.60 
1.60 
1.60 
1.40 
1.40 
1.40 
1.40 
1.36 
1.85 
1.76 
1.75 
1.75 
1.30 
.90 


8ept 


1.05 
1.10 
1.15 
1.15 
1.12 
LIO 
1.10 
1.10 
1.10 
1.10 
1.12 
1.15 
1.18 
1.22 


Oct 


2.46 
2.42 
2.43 
2.45 
2.47 
2.46 
2.30 
2.80 
2.33 
2.32 
2.28 
2.27 
2.25 
2.45 
2.45 


Nov. 


2.66 
2.60 
2.60 
2.60 
2.58 
2.63 
2.63 
2.43 
2.41 
2.35 
2.85 
2.35 
2.38 
2.40 


Dec 


1.60 
1.62 
1.68 
1.47 
1.48 
1.58 
1.58 
1.47 
1.47 
1.50 
1.60 
1.50 
1.60 
1.60 
1.50 


8ANGEK  CANAL  AT  ALVORD,  CAL. 

This  station  was  established  August  4,  1903,  by  J.  C.  Clausen  and 
R.  S.  Hawley.  It  is  located  at  the  county-road  bridge,  one-fourth 
mile  east  of  the  Southern  Pacific  Railroad  station  at  Alvord,  Cal. 
The  gage  is  a  vertical  rod,  fastened  to  the  bridge  from  which  discharge 
measurements  are  made.  It  is  read  once  each  day  by  John  Hale. 
The  initial  point  for  soundings  is  marked  on  the  bridge  near  the  left 
bank  of  the  canal.     The  channel  is  straight  for  300  feet  above  and  for 
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[S!0.  100. 


100  feet  below  the  station.     The  current  is  sluggish.     Both  banks  are 
low  and  liable  to  overflow.     The  bed  of  the  stream  is  shifting. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 


Discharge  measurements  of  Sanger  canal,  at  Ah'ord, 

CaL,  in  190S, 

Date. 

Hydrographer. 

Ga«e  heijfht. 

I>ifichaiirt'. 

August  4. 

R.  S.  Hawley 

FKt, 

2.00 
2.60 
2.45 
2.26 
2.70 
2.30 

3.1 

Auguflt  13 

do 

10.0 

September  8 

do 

11.3 

September  22.. 

do -- 

10.1 

October  27 

do 

14.5 

December  4 

do 

13.4 

Mean  daily  gage  lieighl,  infect,  of  Sanger  canal  at  Alvordj  Gal.,  for  190S. 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

2.50 
2.60 
2.60 
2.60 

2.30 

Dec. 

1 

2.50 

2.60 
2.60 
2.60 
2.65 
2.50 
2.50 
2.50 
2.40 
2.40 
4.40 
2.40 
2.40 
2.30 
2.30 
2.30 

2.40 

2.40 

2.40 
2.40 

2.30 

2.30 

2.30 
2.30 

2.30 

17 

?m 

2 

1  18 

3 

2.60 
2.50 

13 

2.40 
2.50 

i30 

4 

20 

^^ 

6 

l2l 

6 

2.50 

'22 

2.60 

2.  SO 

?30 

7 

23 

8 

2.50 

1 
24 

2  60  1  9  .iin 

2.30 

9    .  .       .  .            

26 

2.60 

10 

2.50 
2.20 

26 

2.50 

2.50 
9in 

2.90 

11 

27 

2.60 

2.50 

•>a 

12 

28 

2» 

13      

2.50 

:  29 

2.60 
2.50 

2.60 

2.30 

14 

'  30 

2.40 

"SO 

If) 

2.50 

31 

?» 

16       

This  station  was  established  August  27,  1903,  by  R.  S.  Hawley.  It 
is  located  at  the  head -gate  of  the  canal.  The  gage  is  a  vertical  rod 
fastened  to  the  head-gate  at  which  discharge  measurements  are  made. 
The  gage  is  read  once  each  da}'^  by  J.  Vaughn.  At  low  stages  tlie 
meter  measurements  are  made  by  wading  at  a  point  below  head-gate. 
High-stage  measurements  are  made  from  Southern  Pacific  Bailroad 
bridge  one-half  mile  below  head-gate. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 
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A  ugust  13 

August  27  .... 
September  16 . 
October  30.... 
I>ecember  4... 


I 


R.  H.  Hawley . 

(io 

do 

do 

.do 


(JHifi'heijfht. 

DlM'harjfo. 

Firi. 

Stcvnd/cei. 

1.96 

32 

2.00 

44 

1.98 

36 

2.95 

80 

3.23 

96 

Mean  daily  gage  height^  in  feet  j  of  East  Side  canal  near  Oitnut,  Cal.,for  UH)S. 


Day. 

A„.. 

Sept. 

Oct. 

Nov. 

1 
Dec.  1 

Day 

Iauj?. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1 

17 

2 

2.00 

2.00     3.00 

|i 

3.20   '  18 

'l9 

2.00 

2.70 

3.00 

2.00 

3             

4      

2.00 

3.00 

3.20 

20 

3.00 

5 

2.20 

21 

22 

2.00 

2.70 

2.00 

6                      .     ... 

3.00 

(«) 
(«) 
(«) 
2.35 

2.00 

V80 

•23 

24 

2.00 

3.10  I 

2.40 

H          

9    

2.00 

2.30 

3.00 

25 

2.00 

3.10 
3.00 

3.05 

2.40 

10 

26 

11 

2.00 

2.40 

3.00 

2.40      27 

2.00 

2.00 

2. 10 

3.15 

l'»              

28 

'29 

1.80 

13 

1 

3.00 

2.40 

14 

1.90 

2.50 

30 

31 

1 
2.00 

2.10 

3.00 

3.15 

15                      



16 

2.00 

2.60 

3.00 

2.40 

a.  Head-gate  shut  down. 


STEVENS   CANAL   NEAR   CITRUS,    CAL. 


This  station  was  established  August  27,  11)()3,  bj-  R.  S.  Hawle}-.  It 
is  located  at  the  waste  gatci  of  the  canal,  3i  miles  north  of  Citrus,  Cal. 
The  gage  is  a  vertical  rod  fastened  to  the  waste  gate.  It  is  read  once 
each  day  by  J.  Vaughn.  Discharge  measiurements  are  made  by  wad- 
ing. The  initial  point  for  soundings  is  on  the  right  bank  of  the  canal. 
The  channel  is  straight  for  300  feet  above  and  for  200  feet  below  the 
station.  The  current  is  sluggish.  Both  banks  are  high  and  are  not 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and 
earth  and  is  fairly  permanent. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 
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Dwcharge  meamiremtntB  of  Steven*  canal  near  Citrus^  Col.,  in  190S. 


Date. 


August  13 

August  27 

September  16 . 


Hydrographer. 


R.  S.  Hawley . 

do 

do 


I 


TvA, 


2.3 
2.4 


17.7 
23.0 
21.3 


Mean  daily  gage  heightf  in  feet,  of  Stevens  canal  near  Citrus,  Cat.,  for  190S. 


Day. 

Aug. 

Sept 

Oct 

Day. 

Aug. 

Sept 

OctI 
1 

Day. 

Aug. 

Septl  Oct. 

1 

12 

1 

22 

1 

2 

2.80 

2.50 

18 

1 

1 

28 

2.00  

8 

14 

2.60 

1 

24 

4              -.  .. 

2.80 

2.50 

15 

26 

2.00  1 

5 

16 

2.40 

1 

26 

6 

17 

27 

2.30 
2.90 

'■        1 

7 

2.86 

2.60 

18 

2.00 

1 

28 

2.80  1 

8 

19 1  .. 

29 

.  ..--.1. .- 

9 

2.85 



20 i 

80 

2.  J 

10 

21 

2.40 

31 

2.80 

!      . 

11 

2.30 



1 

1 

1"""" 

t 

1 

On  November  7  the  water  was  turned  out 

OWENS  RIVER  NEAR  CITRUS,  OAL. 

This  station  was  established  October  30, 1903,  by  R.  S.  Hawley.  It 
is  located  at  the  county  bridge  4  miles  east  of  Independence,  Cal.,  and 
1  mile  from  the  Southern  Pacific  Railroad  station  at  Citrus,  Cal.  The 
station  at  this  point  shows  the  amount  of  waste  water  which  is  dis- 
charged into  Owens  Lake.  The  gage  is  a  1  by  4  inch  vertical  rod 
nailed  to  a  pile  on  the  upstream  side  of  the  middle  pier  of  the  bridge. 
It  is  read  twice  each  day  by  Milton  Levy.  .  Discharge  measurements 
are  made  from  the  county  bridge  at  which  the  gage  is  located.  The 
initial  point  for  soundings  is  the  end  of  the  rail  at  the  right  end  of  the 
bridge.  The  channel  is  straight  for  200  feet  above  and  for  300  feet 
below  the  station.  The  current  has  a  mean  velocity  of  about  2  feet  at 
ordinary  stages.  Both  banks  are  high  and  are  not  liable  to  overflow. 
The  bed  of  the  stream  is  sandy  and  is  liable  to  shift.  The  bench  mark 
is  a  copper  tack  in  the  floor  beam  directly  over  the  gage  rod.  Its  ele- 
vation is  1.50  feet  above  the  12-foot  mark  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 
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Discharge  meamrements  of  Owens  River  near  Oitrtu^  Cat.,  in  J  90S, 


Date. 


June  27 

August  28  . . 
October  30.. 
December  4. 


Hydrographer. 


Oage  height 


J.  C.  Clausen  . 
R.  8.  HaiRley. 

do 

do 


Feet, 


3.7 
4.4 
5.0 


Diwharge. 


Second-Zeet, 
534 

8.6 
195 
215 


Mean  daUy  gage  lieight,  in  feet,  of  Owens  River  near  CUruSf  Col.,  far  190S. 


Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec 

1 

1 
4.48  '  4.96 
4. 45  .*>.  00 

12 

4.88 
4.85 
4.86 
4.87 
4.86 
4.85 
4.85 
4.85 
4.88 
4.96 
4.97 

6.01 
5.01 
5.20 
5.20 
5.00 
6.20 
5.20 
5.20 
5.20 
5.25 
5.30 

28 

4.90 
4.95 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

5.30 

o 

13 

24 

5.20 

3 

4.65 
4.70 
4.76 
4.70 
4.60 
4.65 
4.70 
4,77 
4.80 

4.95 
5.00 
5.00 
5.00 
5.00 
5.08 
5.03 
5.01 
5.00 

14 

25 

5.15 

4 

15 

26 

5.16 

5 

16 

27 

5.20 

6 

17 

28 

5.20 

7 !  --. 

il8 

29 

6.85 

8 

19 

30 

4.40 
4.47 

5.85 

9 

20 

81 

5.35 

10 

21 

11 

j  22 

1 
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MTSCEIiliAlS^OUS  »rBASUREMENT8  TN  TNTTjKlOn  BASIX. 

The  following  miscellaneous  measurements  were  made  in  the  interior 
basin  in  1903: 

Miscellaneouji  measurements  in  Utah  in  1903. 


Date. 

Hydrographer. 

stream. 

Location. 

fhar^e. 

Apr.       7 
Aug.    14 
Nov.      4 

C.  Tanner 

do 

Hobble  Creek 

do 

Above  canals 

do 

Str.-Jtti. 

22 

14 

do 

do 

do 

13 

Dec.      5 

do 

do 

do 

3 

Dec.     16 

do 

do 

do 

15 

May      2 
Aug.    14 
Nov.     4 

do 

Peteetneet  Creek 1 -  -  - 

:ti 

do 

do 

At  weir 

6 

do 

do      

do 

do 





1 

32 

Dec.      8 

do 

do 

o 

May      2 
Aug.    13 
Nov.      3 

.  do 

Santaquin  Creek 

do 

27 

do 

i 

do 

do 

6 

Dec.      2 

do 

Battle  Creek 

3 

Do... 

do 

Grove  Creek 

1 

1 

Dec.      3 

do 

Dry  Creek 

i 

t 

Dec.       1 

do 

Fort  Canyon  Creek. . . 
Currant  Creek 



3 

Dec.      9 

do 

do 

19 

Dec.       5 

Little  Spring  Creek 

5 

Dec.     10 

do 

Spanish  Fork  Kiver  . . 
Salina  Creek 

At  lake  shore  (gage 
height,  2.99).            i 

Near  Salina 

do 

46 

Apr.    11 
Jan.     25 

do 

39 

do 

do 

14 

1 

Meiisurements  of  tributaries  of  Bear  Lake,  IdahOy  in  1903. 


Oct.       6 


Do.. 


W.  V.  Hardesty . .  I  Big  Creek 1  Above  junction  with 

'  j      Spring  Creek. 

I 


lo S])ring  Creek 


Do do Bloomington  Creek 

Sept.    27    do Paris  Creek 


11 

14 

9 

31 


HOTT.]  INTERIOR   BABIN.  225 

MuceiUmeou»  jneaturementB  in  Owens  River  drainage^  Oi/i/omia,  in  19()S. 


Date. 

Btreun. 

Lcx»itioii. 

Dis- 
charge. 

July    30 
Aug.     5 
Aug.    15 
Sept     7 
Aug.     6 
Aug.    15 
Sept     5 
Sept   15 
Oct     15 

RS.  Hawley 

do 

Hillaide  canal 

do 

Bishop 

do 

Sec-fefi. 
3.8 
1.9 

do 

do 

do 

2.3 

do 

do  - 

do 

2.7 

do 

Loves  ditch 

do 

.9 

do 

do 

do 

.5 

do 

do 

do 

1.5 

do 

do 

do 

2.4 

do 

do 

do 

2.9 

Oct.     10 

do 

McGee  Creek 

do 

2.6 

Do... 

do 

Birch  Creek 

do 

5.0 

Oct     12 

do 

Coyote  Creek 

do 

1.6 

Do... 

do 

Mill  Creek 

Bigpine 

do 

do 

Fish  Spring?* 

7.0 

Aug.    14 
Oct.     12 
Oct     13 

do 

do 

do 

Big  Pine  Creek  .... 

do 

Birch  Creek 

Fish  Slough  ditch.. 
Tinemaha  Creek  . . . 

Taboosa  Creek 

Clear.Creek 

Goodale  Creek , 

Division  Creek 

Oak  Creek 

112 
16.4 
3.5 

Sept  21 
Oct     13 

do 

do 

do 

Black  Rock 

11.2 

do 

3.6 

Do... 

do 

4.8 

Do... 

do 

do 

do 

Near  Independence  . . 
do 

1.7 

Do 

do 

6.6 

Do  .. 

do 

2.5 

Do. 

do 

10.7 

Aug.    13 
Sept.  17 
Oct     14 

do 

do 

Independence  Creek 
do 

Independence 

do 

8.6 
4.5 

do 

do 

do 

4.3 

Do... 

do 

Shepherd  Creek 

Moffitt  Creek 

Near  Independence  . . 
do 

2.1 

Do  .. 

do 

.3 

Do   .. 

do 

Georges  Creek 

do 

.8 

Oct     15 

.....do  

Lonepine  Creek 

Tuttle  Creek 

Cottonwook  Creek  . 
Ash  Creek 

At  Lonepine 

Near  Lonepine 

Near  Olancho 

do 

3.3 

Do  .. 

do 

2.3 

Oct    31 

do 

7.6 

Do... 

do 

1.2 

I£R 

100-04 15 
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Miscellaneous  stream  measurements  in  Humboldt  River  basin,  Nevada,  m  190S. 


Date. 

Hydrographer. 

Location. 

chaiire. 

May    30 
June    17 

W.  A.  Wolf 

do 

Humboldt  River... 
do 

Roger  ranch 

3.5 

do 

3.3 

•fuly      1 
July    10 
July    31 
Aug.     2 
Aug.      3 

do 

do 

do 

124 

do 

do 

do 

112 

do 

Cottonwood  Creek  . 
Martin  Creek 

Above  all  diversions.. 
do 

1.1 

do 

6.0 

do 

Little    Humboldt 
River. 

Cathcart  lane 

1.4 

Miscellaneous  stream  measurements  in  Diamond  Valley,  Carson  River  basin,  California, 

in  190S. 


Date. 

Hydrographjer. 

Creek. 

Location. 

Dfe- 
charge. 

Apr.    29 

May    21 
June   24 

A.H.Schadler 

do 

Harveys 

Above  all   points  of 
diversion. 

do 

Sec-Jl. 
2.4 

do 

2,2 

do 

do 

do 

2.8 

Julv    18 

do 

do 

do 

0 

Julv    23 

W.  B.  Harrington  . . 

do 

do 

1.3 

Aug.      5 
Sept.     9 
July    23 
Aug.      5 
Sept.     9 

do 

do 

do 

1.8 

do 

do 

do 

.4 



do 

Hawkins ..,- 

do 

.8 

do 

.....do  

do 

1.0 

do 

do 

do 

.9 

Mea^irements  of  creeks  on  west  side  of  Carson  VdUey,  Califomia,  in  1903. 


Aug.      6 
Sept.     9 
Apr.    28 
May    20 
July      9 
July    24 
Aug.      5 
Sept.     9 

W.B.Harrington  .. 
do 

Fredericksburg 

do 

Above  all  diversions. . 
do 

4.2 
2.9 

A.H.Schadler 

do 

do 

W.  B.  Harrington  . . 

do 

do 

Fairview 

do 

2.8 

do 

do 

4.2 

do    .     .     ... 

.     do 

3.3 

do 

do 

3.3 

.' do 

.   do 

2.2 

do 

do 

3.1 
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MecuuremerUs  of  creeks  on  west  side  of  Carson  VcUlet/y  Net^ada,  in  J  90S. 


Hydrognpher. 

Creek, 

Location. 

Di8- 

chai;§re. 

A.H.Schadler 

do 

Wehnnan  or  Heit- 
man  springs. 

.     .  do 

Above  all  diversions. . 
do 

Sec'Jt. 
0.2 

.6 

do 

do 

.7 

do 

Garaveti  No.  1 

do 

2.4 

•«.».QO  •••.»    ...••• 

.     ..do 

.do 

0.0 

do 

.....do  

do 

0.0 

do 

Garaveti  No.  2 

do 

.2 

...do 

.  ...do 

.    .    .do 

2.6 

do 

do 

do 

2.5 

do 

do 

Monfrena    Springs 
(Kerry). 

do 

do 

do 

Trace. 
.1 

do 

do 

do 

.5 

W.  B.  Harrington  .. 
.  ...do 

..     .do  

do 

1.4 

.  ...do     

do 

.8 

A.H.Schadler 

Scossa  ranch 

do 

.3 

do 

do 

do 

.2 

.  ..do  

.  ...do 

.   ...do 

0.0 

W.B.Harrington  .. 
do 

do 

do 

.1 

do 

do 

.1 

do 

Palmers 

do 

2 

do 

do 

..do  . 

0.0 

A.H.Schadler 

South     Sheridan 
(Barbers). 

do 

do 

1.2 

do 

do 

2.7 

do 

do 

do 

.7 

do 

do 

do 

1.0 

W.  B.  Harrington  . . 
do 

do 

do 

2.9 

do 

do 

2.0 

A.H.Schadler 

Sheridan 

do 

1.6 

do 

do 

do 

3.1 

do 

do 

do 

2.3 

do 

do 

do 

1.2 

W.  B.  Harrington  .. 
do 

do 

do 

do 

1.9 

do 

1.8 

A.H.Schadler 

Parks 

do 

do 

2.4 

do 

do 

2.5 

do 

do 

do 

2.1 

do 

do 

do 

2.1 

W.  B.  Harrington  . . 

do 1 

do 

.6 
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MeamrevierUs  of  creeks  on  west  side  of  Carson  Valley ,  Nevada,  in  190S — Continued. 


Date. 

Hydrographer. 

Creek. 

Location. 

DJ-v 
chugc. 

Sept.    10 
Apr.    28 
May    20 
June   22 

W.  B.  Harrington  . . 

A.  H.  Schadler 

do 

.....do  

Parke 

Above  all  diversions.  - 
do 

0.5 

Motts  Canyon 

2  9 

do 

do 

2  9 

do  ....1 

do 

•>  0 

July      9 
Aug.      6 
Sept   10 
Apr.    28 
May    20 
June   22 

do 

do 

do 

2.3 

W.  B.  Harrington.. 
do 

do 

do 

1.1 

do 

do 

2.4 

A.  H.  Schadler 

do 

Kingsbury 

do 

do .• 

3.0 

do 

2.5 

do 

do 

W.  B.  Harrington.. 
do 

A.  H.  Schadler 

do 

do 

do 

W.  B.  Harrington.. 
do 

do 

do 

^1- 

do 

Genoa 

r 

do 

do 

do 

do 

2.3 

July      9 

do 

.  ^ 

Aug.     6 
Sept   10 
Apr.    27 
May    19 
June  22 

do 

1.2 

do 

2.4 

do 

2.^ 

do 

1.8 

do 

1.2 

July      8 
Aug.     6 
Sept.   10 
Aug.     6 
Apr.    27 
May    19 
June   22 

do 

1.1 

do 

do 

do 

1.4 

do 

Childs  Canyon 

Sierra 

do 

do 

0.0 

A.  H.  Schadler 

.  ...do 

do 

4.0 

do 

3.6 

do 

do 

do 

.  < 

July      8 
Aug.      7 
Sept.   10 

..do 

.  ...do  

do 

2.4 

W.  B.  Harrington., 
.do 

do 

do 

do 

1.4 

do 

.8 

1 

Miscellaneous  stream  measurements  on  west  side  of  Jacks  Valley,  Nevada,  in  190S, 


Apr.    27 
May    19 
July      8 
Aug.      7 
Sept.   10 
Apr.    27 
July      8 
Aug.      7 
Sept.   10 

A.  H.  Schadler 

do 

Jacks  Valley  No.  1 . 
do 

Above  all  diversions. . 
do 

2.5 
2.7 

.   ...do 

do 

.     ..do 

1..") 

\V.  B.  Harrington.  - 

.     .  do 

.     ..do 

1.3 

do 

..     .do  

.    ..do  

1.2 

A.  H.  Schadler 

..  ..do  

Jacks  Valley  No.  2 

.    ...do  

1.7 

..  ..do  

do 

0.1 

W.  B.  Harrington 

.  ..  do  .     ... 

do 

0.0 

do 

do 

do 

0.0 
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MifceUaneotis  Mream  meamirenienis  on  west  side  of  Eagle  Valley ^  Neinda,  in  190S. 


Date. 

Hydrogiapher. 

Crc^k. 

Location. 

Dis- 
charge. 

Apr.    27 
May    18 
June   20 

A.  H.  Schadler 

do 

Clear 

Above  all  diversions.. 
do 

Sec.-/l. 
11.2 

do 

9.5 

do 

do 

do 

3.4 

July      8 
Aug.     7 
Sept.  10 
Apr.    25 
May    15 
June   18 

do 

do 

do 

2.1 

W.  B.  Harrington.. 
do 

do 

do 

2.2 

do 

do 

2.6 

A.  H,  Schadler 

do 

KinflB  Canvon . 

do 

1.5 

do 

do 

1.2 

do 

W.  B.  Harrington.. 

do 

do 

A.  H.  Schadler 

do 

do 

do 

W.  B.  Harrington.. 

do 

do 

do 

do 

do 

2.8 

July      7 
July    25 
Aug.    11 
Apr.    25 
May    15 
JnTip    1 A 

do 

do 

2.8 

do 

do 

2.8 

do       

do 

2.0 

Ash  Canyon 

do 

4.5 

do 

do 

5.4 

do 

do 

do 

....do 

do 

5.3 

July      7 
July    25 
Aug.      2 
Aug.      8 
Aug.    12 

.....do 

3.5 

do 

3.3 

do 

2.0 

do 

do 

2.8 

do 

do 

2.8 

Miscellaneous  stream  measurements  in   W(dker  River  Itamn,  California  and  Neraday  in 

1903. 


Date. 


May  4 
June  23 
July    24 

July    25 

July  28 
July    29 

Do... 
Aug.  6 
Aug.      8 

Do... 

Do... 


Hydrographer. 


I.W.Huffaker. 
do 


.do 

.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 


stream. 


West  Walker  River. 
do 


.do 

.do 

.do 
.do 
.do 


Location. 


Hoyes  Bridge 

do , 

Lower  end  of  Smiths 
Valley. 

Lower  end  of  Antelope 
Valley. 

Hoyes  Bridge 

Below  Swauger  ditch 

Topaz  

do !  Above  Little  Walker. 

do j  Hoyes  Bridge 

do j  Below  Swauger  ditch  . 

do Lower  end  of  Smiths 

I      Valley. 


Dis- 
charge. 


fk'c.-fl. 
662 
930 
101 

134 

132 

66 

71 
108 

53 
0.0 

33 
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Miscellaneous  stream  measurements  in  Walker  River  basin,  California  and  Nevada,  » 

190S — Continued. 


Date. 

Stream. 

Location. 

Us- 

June     6 
July      9 
Aug.      5 
Apr.    29 

May    30 
July      7 
Aug.     3 
Apr.    29 
May    30 
June     3 

I.W.  Huffaker 

do 

East  Walker  River. 
do 

Lower  end  bigmeadow 
do 

Stec-A 
294 
179 

do -. 

do 

do 

56 

do 

Dogtown  Creek  or 
Vii^ginia  Creek. 

do 

Above  ditches 

do 

13.  S 

.....do  ............ 

19.3 

do 

do 

do 

14.9 

do 

do 

do 

25 

do 

do 

Green  Creek 

do 

28 

do 

do 

78 

do 

do 

Bridgeport 

95 

July      7 

do 

do 

Above  ditches 

do 

63 

Aug.      3 

do 

do 

29 

Apr.    29 
May    30 
July      7 
Aug.     3 
May    28 
June     6 

do 

Somers  Creek 

do 

a? 

do 

do 

do 

11.2 

do 

do 

do 

9.2 

do 

do 

Lower  end  of  meadow. 

Above  Twin  Jskea 

do 

0.9 

do 

Robinson  Creek 

do 

60 

do 

164 

July      6 
July    11 
Aug.     2 
Aug.      4 
Apr.    28 
May    29 
July      8 
Aug.      4 
Apr.    30 
June     7 

do 

do 

do 

96 

do 

do 

Below  Twin  Lakes . . . 
Above  Twin  lAkes . . . 
Below  Twin  I^akes  ... 

Above  ditches 

do 

128 

do 

do 

60 

do 

do 

53 

do 

Buckeye  Creek 

do 

60 

do 

143 



do 

do 

do 

120 

do 

do 

do 

49 

do 

do 

Swauger  Creek 

do 

Worth  ley  cabin 

do ... 

21 

17.3 

July    13 
Aug.      6 
Aug.      7 
May      1 
May     2 
June     9 

do 

do - 

do 

5.6 

do 

do 

do 

2.6 

do 

LittleWalker  River. 
Lost  Canyon  Creek. 
do 

44 

do 

Above  ditches 

Below  sawmill  bridge. 

Below   Little    Ante- 
lope ditches. 

do 

23 

do 

16.3 

do 

do 

23 

July    14 
Mav    27 



do 

do 

2.5 

do 

Sweetwater  Creek.. 
do 

Below  ditched 

Entire  creek . 

0.3 

July      2 
Do... 

do 

11.4 

do 

do 

Above  Roach  ranch  .. 

5.4 

HOYT.] 
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Mi^ceUaneous  tiream  measuremerUB  in  Walker  River  b<uinf  California  and  Nevada,  in 

190S — Continued. 


Date. 

Hydrogmpher. 

stream. 

Location. 

Diii- 
chanre. 

July      3 
Do... 

I.  W.Huflaker 

do 

Sweetwater  Creek . . 
do 

Above  Conway  ditches 

Above  Compton 
ditches. 

Below  ditches 

Above  ditches 

do 

Sec.-ft. 
8.2 
10.2 

Do... 

do 

do 

1.3 

May    27 
May      6 
June  23 

do -. 

Fryingpan  Creek. . . 
Desert  Creek 

2.8 

15.1 

do 

do 

do 

30 

July    27 
July    24 
Aug.     9 
July    22 

do 

do 

do 

7.6 

do 

Walker  River 

do 

Below  forks 

68 

do 

do 

15.0 

do 

do 

At  Lower  Mason  Val- 
ley Bridge. 

45.0 

Mi»ceUaxieous  stream  meaturements  in  Washoe 

VaUey,  Nevada,  in  190S. 

Aug.    12 
July    23 
Aug.    19 
July    23 
Do... 

H.  Jameson 

do 

Simmonds 

Above  all  diversions. . 
do 

0.3 

Musdrove 

.5 

do 

do 

do 

.5 

do 

Lewers .. 

do 

.5 

do 

Franktown 

do 

5.1 

Aug.    19 
July    22 
Aug.    19 
July    23 
Aug.    18 
July    22 

do 

do 

do 

3.6 

do 

Ophir 

do 

12.5 

do 

do 

do 

5.2 

do 

Browns ... 

do 

1.2 

do 

do 

.    .do 

.4 

do 

Galena 

...do 

13.9 

MUcellaneous  stream  measurements  in  Truckee  Meadows,  Nevada,  in  1903 

July    23 

H.  Jameson 

do 

Steamboat 

Above  all  diversions. . 
do 

20 

Do... 

do 

22 

July    22 
Aug.      3 

do 

Thomas 

do 

2.2 

do 

do 

Kvans 

do 

1.2 

June  20 

Whites 

do 

11.6 

July    22 
June     4 

do 

do 

do 

5.7 

do 

Hunter 

do 

18.5 

July    26 
Aug.    28 
May      2 

do 

do 

Above  steamboat  ditch 

Above  all  diversions.. 

do 

2.3 

do 

do 

do 

7.3 

Dog 

25 
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Miscellaneous  measurements  of  streams  flowing  into  Lake  Tahoej  California  and  Nerada^ 

in  190S, 


Date. 

Hydrographer. 

Stream. 

LocaUon. 

Dis- 
efaaige 

Aug.      1 
Do... 

G.  B.  Lorenz 

do 

Ward  Creek 

Blackwood  Creek  . . 

Near  Lake  Tahoe 

do 

Sec-JL 

5.8 
7.3 

Do... 

do 

Madden  Creek 

do 

.3 

Do... 

do 

Unnamed  creek. 

do 

Trace. 

Do... 

do 

McKinney  Creek 

do 

.4 
L2 
2.7 
1.0 
2.3 

.9 
1.0 
8.4 
4.3 

Do    . 

do 

General  Creek 

do 

Do   .. 

...  do  

Meiggs  Creek ...... 

do 

Do   .. 

.   .do 

Lonely  Gulch  Creek 
Frosts  Creek 

do 

Aug.      2 
Do .   - 

...   .do  

do 

.do 

JTnnamed  creek .... 

do 

Do... 

do 

do 

do 

Do    .. 

.  ...do 

Emerald  Creek  . . ,  . 

do 

Do     . 

.do      .  - 

Cascade  .. .. 

do  .L 

Do... 

do 

Trout 

do 

29 

Do. 

do 

Little  Truckee 

do 

43 

Aug.      3 
Do... 

do 

Sfephyr  Cove 

do 

Trace. 

do 

Unnamed 

do 

LO 

Do... 

do 

Unnamed     (South 
Cave  Rock). 

Unnamed     (North 
Glenbrook). 

Unnamed  (at  Glen- 
brook). 

TTnnarnec^ 

do 

.1 

Do... 

-  do  - 

do 

1.1 

Do... 

do 

do 

.6 

Aug.      4 
Do... 

do 

do 

Trace. 

do 

do 

do 

do 

1.2 

Do... 

Unnamed  ( at  Break- 
water). 

Unnamed  (south  of 
Incline). 

Incline 

do 

.5 

Do... 

..     .do 

do 

.5 

Do... 

do 

do 

L3 

Do... 

do 

Unnamed  (Westln- 
cline). 

do 

^<^ 

do 

1.8 

Do... 

do 

.9 

Do 

do 

do 

do 

1.0 

Do 

do  . 

.do 

.....do 

1.0 

Aug.     5 
Do... 

do               .   .. 

Unnamed  (west  of 
Brockway). 

Unnamed   (east  of 
Woodward). 

do 

.8 

do 

do 

Trace. 
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MtasuremenU  of  ditches  on  south  tide  of  Truckee  Meadows,  Nevada,  in  J  SOS. 


Date. 

HTdiogiapber. 

Ditch. 

LocatloEi. 

DiB- 
charge. 

Apr.    17 
Apr.    22 
May      2 
May    21 
June   19 

H.  Jameson 

do 

steamboat  canal 

do 

Near  head-gate... 
do 

Sec-fl, 
0.0 
0.0 

do 

do 

do 

33 

do 

do 

do 

do 

64 

do 

do 

67 

Apr.    17 
Apr.    21 
Apr.    27 
May    20 
Jane     4 

do 

do 

Mayberry  or  Holcolm  . . 
do 

do 

do 

0.0 
0.0 

do 

do 

do 

24 

do 

do 

do 

41 

do  -...: 

do 

do 

47 

Apr.    17 

Apr.    21 
Apr.    27 
May    20 
June     4 

do 

do 

Truckee    Meadows    or 
Lake. 

do 

do 

do 

0,0 
0.0 

do 

do 

do 

29 

do 

do 

do 

38 

do 

do 

do 

39 

July    26 
Apr.    17 

Apr.    27 
May    20 
June     4 

do 

do 

.    .    .do  

31 

do 

do 

South    Side    Irrigation 
Co.,  or  Wheeler. 

do 

do 

do 

6.9 
25 

do 

do 

do 

52 

do 

do 

do 

52 

Apr.    17 
Apr.    23 
Apr.    27 
May    20 
June     4 

do 

Indian  Flat,  or  Fray 

do 

1.0 

do 

do 

do  . . 

0.0 

do 

do 

do 

12.5 

do 

do 

do 

16.8 

do 

do 

do 

16.8 

June  26 

do 

do 

do 

14.6 

Apr,    27 
Jnne     1 

do 

Haydon  .....  .  ... 

do 

3.4 

do 

do 

do 

1.5 

Apr.    16 
Apr.    22 
May    14 
May    27 
Jane     1 

do 

Cochran  ......  .. 

.    ..do  

20 

do 

...^.do  

.    ...do  

22 

do 

do 

do 

33 

do 

do 

do 

22 

do 

do 

.do  ..      

31 

June    3 

do 

do 

.do 

28 

Jane  22 

do 

do 

do 

27 

Apr,    16 
Apr.    22 
May    14 
May    27 

do 

Scott  ranch 

do 

.5 

do 

rf  do             .  - 

-.do  .     .. 

11.6 

do 

do 

do 

do 

36 

do 

do 

36 
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Measuremeiiis  of  dUches  on  south  side  of  Truckte  MeadowSy  Nevada,  in  190S — Continue*!. 


Date. 

Hydrographer. 

Ditch. 

Location. 

Di$- 
charfe. 

June     1 

H.  Jameson 

do 

Scott  ranch 

Near  head-gate . . . 
do 

July    17 
Apr.    22 
May    25 
June     5 

do 

'i8 

do 

Abbey 

do 

8. -J 

do 

do 

do 

ll.U 

...  .do  

do 

do 

17.2 

June  26 

do 

do 

do 

14.8 

July    17 
Apr.    29 
May    25 
June     6 

do 

do 

do 

10.5 

do 

Wilson 

do 

5.9 

do 

do 

do 

4.7 

do 

do 

do 

5.i< 

June  26 

do 

do 

do 

5.7 

July    17 
Aug.     1 
Apr.    18 
Apr.    29 
May    25 
June     6 

do 

do 

do 

3.S 

do 

do 

do 

6.4 

do 

Pioneer. .-.. ..-- 

do 

14.0 

do 

do 

do 

21 

do 

do 

do 

3tl 

do 

do 

do 

4:^ 

June  26 

do 

do 

do 

36 

July    17 

do 

do 

do 

15. 3 

MeasuremetUs  of  ditcJiea  on  norifi  side  of  Truckee  MeadoiDs,  Nevada^  in  190S. 


Apr.  17 

May  2 

May  21 

June  19 

July  20 

Apr.  17 

May  2 

June  19 

July  20 

Apr.  15 

Apr.  17 

Apr.  27 

May  22 

June  19 

July  20 

Apr.  27 

May  20 

June  19 


H.Jameson. 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Merrill 

do 

do 

do 

do 

Kruger  or  Kates. 

do 

do 

do 

Highland 

do 

do 

do 

do 

do 

Hogan 

do 

do 


Near  head-gate . . . 

do 

do 

do! 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
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Meantrenients  of  dUches  on  north  aide  of  Tnickee.  MeadmvH,  Nevada,  in  190S — Continued. 


Date. 

Hydrogmpher. 

Ditch. 

Location. 

Dis- 
charge. 

May      2 
Do... 

H.Jameson 

do 

Mayberry  &  Carr 

Hunter 

Near  head-gate... 
do 

Sec.-/t. 
3.3 
1.2 

May    20 
May    26 
Apr.    15 
Apr.    21 
Apr.    23 
May    14 
May      2 
May    27 
June     1 

do 

Mayberry,  north  side  - . 
do 

do 

2.1 

do 

do 

2.1 

do 

Orr 

do 

0.0 

do 

do 

do 

35 

do 

do 

do 

84 

do 

do 

do 

84 

do 

do 

do 

84 

do 

do 

do 

90 

Apr.    23 
May    20 
June     1 

do 

GonntrymRii 

do 

0.0 

do 

do 

do 

do 

1.0 

do 

do 

4.9 

June     4 

do 

do 

do 

4.9 

Apr.    23 
May    20 
June     1 

do 

do 

Chrisholm  or  ChiBm 

...do  .-1 

do 

..do 

1.7 
1.0 

do 

..   do 

..do     

2.5 

June     4 

do 

do 

do 

2.5 

Apr.    15 
Apr.    22 
June     1 

do 

do 

PullWan  ....... . . 

do 

26 

..do 

.do 

37 

do 

do 

do 

54 

June  22 

do 

do 

do 

34 

July    21 

do 

do 

do 

20 

Apr.    15 
Apr.    21 

do 

do 

English  Mill  or  Auburn 
do 

do 

do 

0.0 
13.9 

May    14 
May    27 
June   17 

do 

do 

do 

26 

do 

do 

.      do 

20 

do  -. 

English  Mill 

do        

24 

Apr.    20 
June  26 

do 

do 

Perry  or  Columbo 

do 

do 

do 

2.7 

4.6 

Apr.    18 
Apr.    20 
May    14 
Mav    27 

do 

do 

North  Truckee  Irrigation 
.     ..do  

do 

.  ...do 

0.0 
0.0 

do 

do 

.     .  do    

44 

do 

do 

do 

29 

June  17 

do 

do 

.   ...do          

23 

June  26 

do 

do 

.      .   do       

23 

July    17 
Aug.      1 

do 

do 

.        do 

25 

do 

do 

do 

27 

Apr.    18 

do 

Sessions 

do 

2.0 
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Measurements  of  ditches  on  north  dde  of  Truckee  Meadows,  Nevada^  in  1903 — Ocxntinued. 


Date. 

Hydrographer. 

Ditch. 

Tiocation. 

Dis- 
cbaxfe. 

Apr.     20 
May    14 
May    27 
June   17 

H.Jameson 

do 

Sessions 

Near  head-gate. . . 
do 

Sec-fi. 
2.3 

do 

20 

do 

do 

do 

13.1 

do 

do 

do 

10.5 

June   26 

do 

do 

do 

13.8 

July    20 
Aug.      1 
Apr.    18 
Apr.    28 
May    18 
June     2 

do 

do 

do 

&8 

do 

do 

do 

8.4 

do 

Mitchell  &  Carmac  - .  - . . 

do 

13.5 

do 

do 

do 

23 

do 

do 

do 

15.8 

do 

do 

do 

23 

June   17 

do    

do 

do 

19.1 

June  26 

do 

do 

..    ..do  

19.1 

Apr.    18 
Apr.    28 
May    18 
June     2 

do  ..: 

Olendftle 

do 

15.6 

do 

do 

do 

16.8 

do 

do 

do 

12.2 

..   ..do  

.    ...do 

do... 

12.9 

June   17 

..    ..do  

do 

do 

7.6 

June   26 

do 

do 

do 

14.4 

July    17 

.    ...do 

do 

do 

14.5 

Measurements  of  ditches  on  Truckee  River  below  Truckee  Cox  Meadows^  Nevada^  in  1903. 


May  7 
May  12 
May  11 
May  8 
May    11 

Do... 

Do... 
May  7 
May    10 


H.  Jameson. 

do 

do 

do 

do 

do 

do 

do 

do 


Largnasino 

Sheep  Ranch 

O'Brien 

Wads  worth  IrrigationOo 

Proctor 

Olinghouse 

Fellnagle 

Hill 

Indian  Agency 


Near  head-gate. 
do 


.do 

.do 

.do, 

.do. 

.do. 

.do, 

.do. 


18.1 
9.2 
8.2 

17,1 
7.8 
3.1 
7.9 
2.4 

25 


Meamrements  of  ditches  from  Buckeye  Creek,  Calif orma,  in  1903, 


Apr. 
May 
July 
Apr. 
May 


28 
29 
8 
28 
29 


I.  W.  Huffaker 

do 

do 

do 

do 


Reason  Barnes. 

do 

do 

Rickey 

do 


Near  head-gate. . . 

do 

do 

do 

do 


1.8 
20 
13.7 
16.4 
35 
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Mtaauremenii  ofditche»from  Buckeye  Creeky  California,  in  190S — Continued. 


Dirfe. 

Hydiogiapher. 

Ditch. 

Location. 

Dis- 
cfaarffe. 

July      8 
Apr.    28 
May      2 
July      8 
June     2 

I.  W.  Huifaker.... 
do 

Rickey 

Near  head-gate... 
do 

Sec.-Jl, 
22 

Severe ........... 

7.0 

do 

do 

do 

34 

do 

do 

do 

28 

do 

Elliott 

do 

11.6 

July      9 
June     2 

do 

do 

do 

7.2 

do 

Elliott,  Day  A  Simpson. 

do 

4.8 

Do... 

do 

Whitney  Day 

do 

5.6 

Jnne     2 

I.  W.  Huffaker.... 
.     ..do 

UPPER  NORTH  CHANNEL. 

Elliott  1 

Near  head-gate. . . 
do 

5.1 

Do... 

Elliott  2 

.7 

Do.. 

do 

Elliotts : 

Elliott4--- 

do 

1.6 

Do,- 

do 

do 

11.6 

June     2 

I.  W.  Huffaker  .... 
do 

LOWER  NORTH  CHANNEL. 

Elliott  1 

Near  head-gate. . . 
do 

.9 

Do... 

Elliott2 

9.4 

Do... 

do 

Elliott  3 

do 

2.9 

Do... 

do 

Day  &  Simpeon  ... 

do 

2.2 

June     2 
July      9 

I.  W.  Hnffaker 

do 

LOWER  SOUTH  CHANNEL. 

Elliott,  Day  A  Simpeon. 
do 

Near  head-gate... 
do 

10.1 
4.2 

1 

Measurements  of  Robinson  Creek  dilcheSf  Nevada,  in  190S, 


Apr.  28 
May  27 
July  6 
Apr.  28 
June  4 
July 
June 
July 
June 
July 
June 
July 


May    29 


I.  W.  Huffaker.... 

do 

do 

do 

do 

do 


Huniwel,  New 

....do 

....do 

Huniwel,  Old 

.-..do 

....do 

do Huniwel  and  Elliott 

do do 

do 

do 


Near  head-gate. 

do 

do 


.do 
.do 
.do 


...do 

...do 

...do 

...do 

...do 

Rickey do 

do do 

Huniwel do 

do ' do 

Kirkwood,  Haj^s,  Bran-  | do 

don.  I 


0.^0 
0.0 
4.4 

13.2 

93 

71 

31 

30 
7.9 
7.9 
7.3 
7.5 

12.4 
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Meamremenis  of  Rohiruton  Creek  dUches,  Nevada,  in  190S — Continued. 


Date. 

Hydroenupher. 

Ditch. 

Location. 

DIs- 
chaige. 

July      6 

May    29 
Do... 

1.  W.  Huffaker 

do 

Severe  flume,  lateral  of 
Severe  (Buckeye). 

Open  Chain 

Near  head-gate. . . 
do 

7.1 
13.4 

do 

McCullough 

do 

las 

Do... 

do 

Huntoon 

do 

14.8 

July     9 
June     2 

do 

do 

do 

13.2 

do 

Kelso 

do 

8.9 

July      9 
June     2 

do 

do 

do 

5.5 

do 

Elliott  Severe 

do  .1 

17.7 

July      9 
Apr.    28 
May    28 
July      6 
June     2 

do 

do 

do 

10.4 

do 

Elliott2 

do 

2.4 

.    ...do  

Elliott  1 

do 

9.0 

do 

do 

Elliott  No.  1 

do 

10.9 

Elliott  No.  2 

do 

1.6 

Meamremenis  of  Oreen  Creek  ditches^  California^  in  190S. 


July      7 
June     3 

I.  W.  Huffaker.... 
do 

Near  head-gate. . . 
.....  do  .......... 

5.3 

do 

0.0 

Do... 

do 

Shell 

do 

29 

July      7 
June     3 

do 

..  ..do  

do 

do 

0.0 

Green  Creek  No.  1 

do 

13.8 

July      7 
June     3 

...do 

do 

do 

0.0 

.     .  do 

Green  Creek  No.  2 

do 

38 

July      7 
June     4 

...do  ..'- 

do 

do 

0.0 

....do 

Lower  Green  Creek 

do 

22 

July    11 
June     4 

..do 

do 

12.4 

.  .do 

do 

Near  head-gate... 
do 

22 

July    11 

do 

do 

17.2 

MeoMLrements  of  Dogtovm  Creek  ditches^  California,  in  190S. 


July 
June 
July 
June 
July 
June 


I.  W.  Huffaker  .... 
do 


.do 
.do 
.do 
.do 


Osborne  &  Kinney J  Near  head-gate. . . 


Bryant 

do 

Dogtown  No.  1  - 

do 

Dogtown  No.  2. 


.do 
.do 
.do 
.do 
.do 
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Measurements  of  East  Walker  River  ditches,  Califomiay  in  190S. 
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Date. 

Hydrographer. 

Ditch. 

Location. 

Dte- 
charge. 

July      9 
Do... 

I.W.  Huffaker 

do 

Williams 

Near  head-gate... 
..     do         ..  .. 

Sec-ft. 
5.8 

Stewart 

1.4 

Measurements  of  East  Walker  River  ditches,  Nevada,  in  190S, 


May    27 
Do.., 


Do. 


Do... 

Do... 

Do... 
July      3 

Do... 
May    26 

Do... 

Do... 

Do... 

Do... 

Do... 

Do... 

Do... 

Do... 

Do... 

Do... 

Do... 
May    25 

Do... 

Do... 

Do..; 

Do... 
May    22 

Do... 

Do... 

Do... 

Do... 

Do... 
May    21 


LW.Huffaker. 
do 


.do. 

-do 

.do. 

.do. 

.do. 

-do 

.do. 

.do. 

.do  . 

-do. 

-do. 

.do. 

.do. 

.do 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do  . 

.do. 

.do. 

.do. 

.do  . 

.do, 

.do. 

.do. 

.do. 


Fulston,  lower  east  side  . 

Fulston,  lower  east  side 
A. 

Fulston,  lower  east  side 
B. 

Fulston,  upper  west  side . 

do 

do 

Fridell,  west  side 

Fridell,  east  side 

Peterson 

Conway,  upper  east 

Conway,  upper  west 

Conway,  lower  east 

Conway,  lower  west 

Boerlin 

Grullie,  upper  east 

Grullie,  lower  east 

Morgan,  upper  west 

Moi^n,  upper  east 

Morgan,  lower  west 

Mofgan,  lower  east 

Poll, east 

Poli,  west 

Webster,  Wheeler,  west. 
Webster,  Wheeler,  east . 
Webster, Webster  Bros. . 

Latipee,  east 

Latipee,  upper  west 

Latipee,  lower  west 

Gignoux,  west 

Gignoux,  east 

Glenn,  west 

Charlesbois 


Near  head-gate. 
do 


.do 

.do 

.do 

.do 

.do, 

.do 

.do. 

.do 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

-do. 

-do. 

.do. 

.do. 

.do. 

.do  . 

.do  . 

.do. 

.do. 

.do  . 

.do, 

-do  . 

.do. 

.do. 

.do. 

.do. 


8.7 
18.7 

1.2 

1.9 
3.4 
3.9 
3.5 
3.7 
0.0 

12.2 
8.7 
0.0 
0.0 
2.7 
0.0 
0.0 
4 

3.2 
5.9 
0.0 
.8 
2.4 
4.5 
5.9 

14.9 
6 

14.1 
5.1 
6.7 
1.1 
7.9 
8.2 
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Measurement  of  SiveetuxUer  Creek  ditches,  Nevada,  in  190S, 


[KO.  ISO. 


Date. 

Hydrographer. 

Ditch. 

i^«<«-           d^ 

May   27 
July     2 
May    27 
July     2 
May    27 
July      3 

I.W.  Huffaker 

....do 

YpRrmcTiPrrre -.-. 

Near  head-gate... 
do 

ao 

do 

11.4 

do 

Roach 

do 

1.4 

.  ...do 

do 

do 

1.6 

.do 

Compton  &  Conway.... 

do 

0.0 

.do 

do 

....  -do  . -.-.. 

3.6 

Meagurements  of  Bodie  Creek  ditches,  Nevada,  in  190S. 


May    26 
Do... 


I.W.  Huffaker  ... 
do 


Ravanelle,  south. 
Ravanelle,  north . 


Near  head-gate. 
do 


Measurements  of  Antelope  Valley  ditches,  Calif 

tWTiia,  in  190S, 

May      1 
June     8 

I.  W.  Huffaker.... 
do 

Taylor 

Near  head-gate. . . 
.....do  ... 

23 

do 

25 

May      1 
June     9 

do          

do 

do 

3.3 

do    

Hardy 

do 

0.0 

July    16 
May      1 
June     9 

do         .... 

do 

do  -. 

0.0 

do 

WestGoodnow  ., 

....  -do  .......... 

6.8 

do 

do 

do 

18 

July    16 
May      1 
June     9 

do 

do 

do 

8.7 

.  ...do 

Chichester  No.  1 

do 

3.3 

.  ...do 

.....do  

do 

1.8 

July    16 
May      1 
June     9 

do 

do 

do 

0.0 

do 

Chichester  No.  2 

do 

0.0 

do 

do 

do 

0.0 

July    16 
May      1 
June     9 

do 

do 

do 

0.0 

do 

Coleville  No.  2 

do 

4.9 

do 

do 

do 

4.2 

July    16 
May      1 
June     9 

do 

do 

do 

2.9 

do 

Tunnel  and  Alkali 

do 

6.8 

do 

do .... 

do 

30 

July    16 
May      1 
June     9 

.      do 

do 

....  do  

25 

.  do    

Swauger ............... 

do    

11.3 

do 

do 

do 

50 

July    16 
May      2 
June     9 

do 

do 

do 

53 

do 

Wiley 

do 

15.2 

do 

do 

do 

34 
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MecuuremenU  of  Antelope  Valley  ditches^  California^  hi  190S — Continued. 


MeoBuremenU  of  Lost  Canyon  Creek  ditches,  California,  in  1903. 


May 
July 
May 
July 
June 


I.  W.  Huffaker. 

do 

.....do 

.....do 

.....do 


Allard  <&  Rickey  . . 

.....do 

McKay  <&  Rickey 

do 

Shields 


Near  head-gate-. 

.,.--do  

do 

......do 

do 


Date. 

Hydrographer. 

Ditch. 

Locatiou. 

Dis- 
chaiKC. 

May      4 

June   11 

I.  W.  Huffaker 

do 

Carney 

Near  head-gate. . . 
do 

Sec.-Jl. 
0.0 

do 

7.2 

July    15 
May      4 
June  11 

do 

do 

do 

6.3 

do 

Kirman  &  Rickey 

do 

53 

do 

do 

do 

42 

July    15 
May      4 
June   11 

do 

do 

do 

34 

do 

Lanwn      

do 

0.0 

do ! do 

do 

?8 

July    36 
May     4 

June  11 

do 

do 

do 

22 

do 

GiiUickson 

do 

0.0 

do 

do 

do 

11.1 

July    15 
May      4 
June  11 

do 

do : 

do 

.4 

do 

W.W.  Co.  or  Slough.... 

do 

34 

do 

do 

do 

75 

July    15 
May      4 
July    16 
May      4 
June   11 

do 

do 

do 

60 

do 

Kggleetou 

do 

0.0 

do 

do 

do 

0.0 

do 

Powell 

do 

0.0 

do 

do 

do 

9.7 

July    16 
May      4 
June  11 

do 

do 

do 

4.1 

do 

Goodnow  No.  1 

do 

0.0 

do 

do 

do 

7.2 

July    16 
May      4 
June  11 

do 

do 

do 

0.0 

do 

Groodnow  No.  2 

do 

0.0 

do 

do 

do 

12.6 

July    16 
May      2 
June   11 

do 

do 

do 

0.0 

^^.*.do  .... .^.-.    T AnpiiptAr 

do 

0.0 

do 

do 

do 

15.8 
7.7 

Do... 

do 

Pitts  ARadley 

do 

July    17. 

do 

do 

do 

0.0 

0.0 
5.1 
1.5 
3.2 
2.2 


IRB  100—04 16 
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Measurements  of  Smitfis  Valley,  Nevada,  in  1903. 


[no.  MD. 


Date. 


Hydrographer. 


May  5 
June   22 

July  25 

May  5 

June  22 

July  26 

May  5 

June  22 

July  26 

May  6 

June  22 

July  25 

May  6 

June  22 

July  25 

May  6 

June  22 

July  26 

May  5 

June  22 

July  25 

May  5 

June  22 

July  25 

May  6 

June  22 

July  25 

May  6 

June  22 

July  25 

May  6 

June  22 

July  25 


I.  W.  Huffaker  .... 
do 


..do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do. 
.do 
.do. 
.do  . 
.do  . 
.do  . 
.do  . 
.do  . 
.do. 
.do. 
.do  . 
.do  . 
.do  . 
.do  . 
.do  . 
.do  . 
.do  . 


Ditch. 


LocatloQ. 


.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do, 

.do 

.do 

.do 

.do 


McTanahan 

do 

do 

Pierce 

do 

do 

Hoye 

do 

do 

Burbank 

do 

do 

Hobart 

do 

....do 

Rivers  &  Simpson | do 

do I do  , 

do do 

Rodger I do 

do j do 

do I do  . 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 


Near  head>gate. . . 
....do 


West  Walker  Co  . 

do 

do 

Smith 

do 

do 

Simpson  Colony.. 

.-..do 

....do 

Turner 

.-..do : 

....do 
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Meaaurementg  of  Wut  Fork  of  Walker  Uiwr,  Magon  Valley^  Nevada,  in  190S, 


Date. 

Hydrognpher. 

Ditch. 

Location. 

Dis- 
charge. 

May    20 
Jane  20 

I.  W.  Huffaker.... 
...do 

Wilson  tunnel 

Near  head-gate  . . 
do 

Sec-Jt. 
19.4 

do 

30 

July    23 
May    20 
June  20 

do 

..do 

do 

do 

24 

Wilaonmill 

do 

8 

..do 

do 

do 

4.2 

July    23 
May    20 

JnnA    20 

.do 

do 

do 

4.9 

.do     

Wilson  Palmer 

do 

2.6 

..do 

do 

do 

11.2 

July    23 
May    20 

June  20 

.do 

do 

do 

7.4 

do 

do 

Lee  St  Sanders 

do 

14 

do 

do 

12 

July    24 
May    20 

JrmA    ^ 

.do 

do 

do 

13.5 

.do 

Wheeler 

do 

5.1 

do 

do 

.....do  

7.4 

July    23 
May    20 

June  20 

..do 

do 

do 

5.2 

..do 

Alkali 

do 

57 

..do 

do 

do 

71 

July    24 

.    .do 

do 

do 

13.3 

MtOLBUTt 

menu  of  Ecut  Fork  of 

Walker  River  diiches,  Masot 

I  VaUey,  Nevada,  in 

1903, 

&fay    21 

I.W.Huffaker 

do 

Ross 

Near  head-gate  . . 
do 

8.5 

do 

5.9 

May    21 
June  30 

do 

Ross  No.  2 

do 

0.0 

do 

do 

do 

1.9 

May    19 
June  16 

do 

Greenwood 

do 

16 

do 

do 

do 

41 

July    20 
May    19 
June  16 

do 

do 

do 

44 

do 

Nelson 

do 

0.0 

do 

do 

do 

8.2 

July    20 
May    19 
June   16 

do 

do 

do 

1.0 

do 

Daniels 

do 

18.1 

do 

do 

do 

20 

July    20 
May    19 
June  16 

do 

do 

do 

17 

do 

Baker 

do 

8.6 

do 

do 

do 

31 

June  16 

do 

do 

do 

17.8 

July    20 
May    19 

do 

do 

do.- 

9.2 

do 

Bewley 

do 

1.1 
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[NO.  IQO. 


Meamremenls  of  East  Fork  of  Walker  River  ditches,  Mason  Valley,  Nevada,  in  190S— 

Continued. 


Date. 

Hydrogrrapher. 

Ditch. 

Location. 

Dis- 
chaige. 

June   16 

I.  W.Huffaker 

do 

Bewley 

Near  head-gate  .^ 
do 

3.2 

May    19 
June   16 

Mickey 

31 

do 

do 

do 

31 

July    20 
May    19 
June    16 

do 

do 

do 

26 

do 

Fox   

do 

36 

do 

..  ..do  

do 

14.8 

July    20 
May    19 
June   16 

do 

..  do 

do 

25 

do 

Sweetman 

do 

4.4 

..  .do  

do 

do 

5.1 

July    20 

....do 

do      

do 

4.6 

Measuremenis  of  Walker  River  ditches.  Mason  Valley,  Nevada,  in  190S. 


May    15 
June   17 

I.W.  Huffaker 

do 

Spragg  Woodcock 

do      

Near  head-gate. . . 
do 

26 
13.4 

July    21 
May    15 
June   17 

do 

do 

do 

10.0 

do 

McCloud 

do 

13.9 

do 

do 

do 

11.4 

July    21 

do 

do 

do 

10.0 

May    15 
June   17 

do 

Nichols 

do 

35 

.....do  

do 

do 

41 

May    15 
June   17 

do 

Campbell 

do 

5.3 

do 

do 

do 

do 

do 

do 

7.0 

May    15 
June   17 

Merritt 

do 

96 

do 

do 

90 

May    15 
June   17 

Sprague,  Allcom,  Bew- 
ley &  Kimball. 

do 

do 

55 

do 

do 

108 

May    16 
June   15 

do 

Gold  Hill 

do 

87 

do 

do 

do 

116 

May    16 
June   15 

do 

Johnson  Lane 

do 

0.0 

do 

do 

do 

15.1 

May    16 
June   15 

do 

Joeelea 

do 

36 

do 

do 

do 

50 

May    16 
June   15 

do 

Cleaver 

do 

18.3 

do 

do 

do 

22 
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Measurements  of  Humboldt  River  ditches,  Lovelock  Valley,  Netxida,  in  1903. 


Date. 


May  28 

June  21 

July  8 

Aug.  19 

May  30 

July  2 

July  19 

May  20 

May  27 

May  31 

June  16 

June  21 

June  22 

June  29 

July  3 

July  9 

July  11 

July  11 

July  13 

July  15 

Aug.  15 

>Uy  20 

May  27 

May  31 

June  16 

June  22 

June  29 

July  3 

July  9 

July  13 

July  15 

Aug.  15 

June  19 

July  2 
July  6 
May  26 
June  22 
July      3 


Hydrographer. 


W.  A.  Wolf.... 

do 

do 

do 


Ditch. 


Young 

do 

do 

do  , 


...do 
...do 
...do 

do do 

do I do 

I  Irish- American ' do 


-do '  Old  channel 

.do.... 
.do..,, 
-do..-. 

-do ' do 

..do do 

.do do 

.do do 

-do do 

.do do 

-do do 

.do do 

.do ' do 

.do do 

-do do 

.do do 

-do do 

-do Southwest . 

.do do 

.do do  .- . 

-do do 

.do , do 

-do , do 

.do do 

.do , do 

.do I do  .-.. 

-do I do 

.do ' do 


Location. 


Near  head-gate 
...-.do 


-do I  Southwest  lateral  to 

j      Lovelock  Slough.  I 

-do do i 

.do do 

-do lovelock  Slough  . . . 

-do do 

-do do 


-do 
.do 
.do 
-do 
.do 
.do 
-do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
-do 
.do 
.do 
.do 
.do 
.do 


'  Gage. 


1.82 
1.40 
1.63 
1.10 
1.36 
1.11 
1.95 
2.10 
1.43 
1.70 


....do 

....do 

At  railroad  culvert 

...-do 

.-.-do 


2.36 
2.42 
1.80 
1.93 
1.87 
1.93 
1.80 
1.44 
2.82 
2.89 
2.90 

2.  en 

2. 50 
1.64 


I    Diih 
chargre. 


Sec-Jl. 
41 
42 
89 

0.0 

7.4 
109 

0.0 
27 

13.3 
18.2 

7.6 
14.3 

7.6 
27 
31 
16.6 
23 
22 
37 
39 
23 
21 

19.3 
21 

17.0 
12.1 
35 
37 
39 
32 
26 
14.1 

7.1 

11.1 

10.2 

6.0 

2.0 

9.0 
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Measurements  of  Humboldt  River  ditches,  Lovelock  Valley ,  Nevada,  in  190S — Continoed 


Date. 

Hydrographer. 

Ditch. 

Location. 

Gage. 

Di». 
ctaaise. 

July      6 
July    14 
Aug.    17 
May    27 
June   22 

W.  A.  Wolf.... 
do 

Lovelock  Slough  . . . 
do 

At  railroad  culvert . 
do 

9.1 
7.4 

do 

do 

do 

3w2 

do 

do 

Marzen 

Near  head-gate 

12.2 

do 

do 

5.2 

July      2 
July      6 
July    14 
Aug.    17 
May    21 
May    27 
May    31 
June  20 

do 

do 

do 

26 

do 

do 

do 

27 

do 

do 

do 

25 

do 

do 

do 

13.0 

do 

do 

Rodger 

do 

3.67 
3.31 
3.65 

83 

do 

do --.- 

65 

do 

do 

do 

80 

do 

do 

do 

52 

64 

June  22 

do 

do 

do 

3.02 

June  30 

do 

do 

do 

3.75 
2.98 

91 

July      3 
Do... 

do 

do 

do 

56 

do 

do 

do 

60 

July      6 
July*    9 
July    13 
July    15 
Aug.    15 
May    27 

June   16 

do 

do  ...J 

do 

3.02 
3.70 
3.40 
3.44 
2.14 

58 

do 

do 

do 

84 

do 

do 

do 

66 

do 

do 

do 

75 

do 

do 

do 

31 

do 

.    ..  do 

Theiss     or     South 
Riverside. 

..do 

do 

9.2 

do 

2.7 

May   30 
June   20 

do 

.    ...do 

Carpenter's  upper . . 
do 

do 

9.7 

do 

4.0 

May    30 
Do... 

do 

do 

Carpenter's  lower  . . 
Rodger  west  lateral. 
Rodger  east  lateral- . 
Rodger  south  lateral 
Union  canal  ....... 

do 

6.4 

do 

24 

Do... 

...    .do  

do 

21 

Do... 

.do 

do 

.do 

do 

8,9 

May    21 
May    27 
May    29 
June   16 

do 

.50 
.40 

13.9 

..  ..do  

do 

9.8 

do  . . .   . 

do 

do r 

12.2 

.  ..do  

.'...do 

do 

.28 
.30 
2.06 
1.54 
1.54 
1.50 

4.0 

June   22 

...  .do  

...do 

do 

4.6 

June   30 

.   ..do  

do 

do 

52 

July      3 
Do... 

do 

do 

do 

36 

do 

do 

do 

36 

July     6 

do 

do 

do 

33 
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Meeuurements  of  HumbolcU  Rivtr  dUcheSf  Lovelock  Valley ^  Nevada,  in  190S — Continued. 


Date. 

Hydrographer. 

Ditch. 

Location. 

Ga«e. 

DiB- 

chaxge. 

July      9 
July    13 
July    15 
Aug.    15 
May    29 

W.  A.  Wolf.... 

Union  canal 

do 

Near  head-gate 

do 

1.90 

2.62 

1.85 

.40 

Sec.fl, 
47 
72 

do 

do *.. 

do 

41 

do 

do 

do 

9.0 

do 1.. 

do 

do 

Union  Canal  Fuss , . 
Marzen  Slough 

do 

do ....; 

2.6 

May    26 
June   18 

i  mile  south  of  rail- 
road. 

do 

8.2 
7.5 

July      2 
Aug.    18 
May    26 

July      2 
July    16 
Aug.    18 
May    21 
June  17 

do 

do 

do 

1.7 

do 

do 

do 

1.7 

do 

do  ., 

Marzen  Slough 
drain. 

.....do 

Near  head 

5.9 

do 

.8 

do 

do 

Sommers 

Near  head-gate 

10.7 

do 

do 

0.0 

do 

do 

Kewley  Slough 

do 

2.9 

do 

do 

0.0 

May    25 
July      1 
Aug.    18 
May    25 
June  17 

do  ........ 

do 

do 

5.0 

do 

do 

do 

8.7 

do 

do 

do 

0.0 

do 

do 

Reservoir .. .... 

do 

2.3 

do 

do 

0.0 

July     1 
July    10 
Aog.    18 
May    21 
May    25 
June  17 

do 

do 

do 

8.9 

do 

do 

do 

19.0 

do 

do 

do 

.5 

do 

do 

Drain  at  camp  No.  2. 
do 

At  camp  No.  2 

3.4 

do 

6.8 

do 

do 

do 

0.0 

July      1 
July    10 
Aug.    18 
July    10 

July    16 

do 

do 

do 

2.8 

do 

do 

do 

0.0 

do 

do 

do 

0.0 

do 

do 

Reservoir  and  Kew- 
ley Slough. 

do 

Below  junction 

30 

do 

43 

248 
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Measurements  of  Ilumholdi  River  ditches  betiveen  Battle  Mountain  and  Galeonda,  JVier.,  n 

190S. 


Date. 

Hydrographer. 

Ditch. 

Location. 

Gage. 

June     8 

W.A.Wolf  .... 
do 

Mclntyre 

Near  head*gate 

41.0 

July    22 
June     7 

do'. 

do 

7.9 

do 

do  .". 

Nelson,  north  side.. 

do 

ao 

Do... 

Nelson,  south  side.. 

do 

3.0 

June   10 

do 

do 

Pinson  No.  1 ^ . . 

do 

19.2 

Do.. 

Pinson  No.  2 

do 

0.0 

Measurements  of  Humboldt  River  ditches  below  Gokonda,  Nev.,  in  190S, 


June  10 

W.A.Wolf .... 
do 

Humboldt  canal 

Pole  Creek 

Near  head-gate 

2.8 

Do... 

do 

15.8 

June     5 

do 

do 

Button's  upper . 

....do 

32 

Do... 

Pioneer  Extension  . 
Stauffer  No.  1 

do 

79 

June  11 

do 

do 

do 

45 

Do... 

Stauffer  No.  2 

do 

26 

June  12 

do 

do 

Trousdale  No.  1 

do 

4.8 

Do... 

Trousdale  No.  2 

do 

0  0 

Do... 

do 

Trousdale  Main 

do 

28 

Do... 

do 

Stauffer  No.  3 

do 

3.6 

Do... 

do 

Stauffer  No.  4 

do 

3.1 

Measurements  of  East  Carson  diickes,  Nevada^  in  190S, 


Date.                Hydiographer. 

1 

Ditch. 

Location. 

DiB- 
duuipe. 

May    11 
May    28 
June   29 

A.  H.  Schadler  .... 

Hftitrnftfi 

Near  head-gate. . . 
do 

0.0 

do 

do 

1.2 

do 

do 

do 

8.4 

July    14 
May      2 
May    13 
May    28 
June   29 

do 

do 

...^..do 

14.6 

do 

Rodenbah 

do 

0.0 

do 

do 

do 

1.4 

do 

do 

do  - 

.8 

do 

do 

do  .- 

1.4 

July    14 
May      2 
May    28 
June  24 

do 

do 

do 

1.9 

do 

Highflier 

do 

2.9 

do 

do 

do 

.6 

do 

do 

do 

.2 

July    14 

do 

do 

do 

.6 
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Measurements  of  East  Oaf  son  dUcheSy  Nevada^  in  1903 — Ooniinaed. 


o^ 

Hydrograpber. 

Wteh. 

Location. 

Dis- 
charge. 

Apr.    22 

A.  H.Schadler 

do 

Alleman 

Near  head-gate. . . 
do 

8.1 

May      2 

do 

0.0 

May    13 

do 

do 

do 

44 

May    28 

do 

do 

do 

34 

June  29 

do 

do 

do 

28 

Joly    14 

do 

do 

do 

26 

Jane     3 

do 

Buckeye. 

do 

2.8 

June  29 

do 

do 

do 

2.6 

July    14 

do 

do 

do 

6.2 

May    11 

do 

Banning  No.  1 

do 

0.0 

May    28 

do 

do 

...  do 

0.0 

July     1 

do 

do 

do 

2.1 

July    17 

do 

do 

do 

1.5 

May    11 

do 

Banningr  No.  2......... 

do 

0.0 

May    28 

do 

do 

do 

4.2 

July      1 

do 

do 

...  .do .... 

0.0 

July    17 

do 

do 

..  ..do  

5.6 

May    12 

....  do  

NftW  Vifginip- .......... 

.  ...do 

38 

June     3 

. do 

do 

..  ..do 

24 

June  29 

do 

do     

do 

15.2 

July    14 

....  do 

do 

do 

14.5 

May    12 

do 

OldViiKinia 

do 

50 

June     3 

do 

do 

do 

39 

June  29 

do 

do 

do :... 

35 

July    14 

do 

do 

do 

52 

May    11 

.....do  ............ 

Wilslef 

do 

0.0 

May    28 

.....do 

do 

do 

3.7 

July      1 

....  .do  .•••.. ...... 

do 

do 

3.8 

July    17 

.... .do  ............ 

do 

do 

8.1 

May    11 

do 

WeinholdA  Wilslef.... 

do ..: 

0.0 

Do... 

do 

W.  Hnsffman 

do 

6.2 

May    28 

do 

do 

do 

6.2 

July      1 

do 

.....do 

do 

4.7 

July    14 

do 

do 

.....do 

3.9 

May    11 

do 

Schroder 

do 

0.0 

May    28 

do 

do 

do 

1.5 

July      1 

do 

do 

do 

2.3 

July    14 

do 

do 

do 

2.4 

May    11 
July     1 

do... 

do... 

L.  M.  Christenson 

do 

do 

do 

0.0 
5 
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Measurements  of  Fxisl  Carson  ditches,  Nevada,  in  190S — Continued. 


Date. 

Hydrugrapher. 

Ditch. 

Location. 

charge. 

July     14 
May    11 
May    28 
July      1 
July    14 
May    11 
May    28 
July      1 
July    14 

A.  H.Schadler 

do 

L.  M.  Christenson 

Nelson 

Near  head-gate. . , 
do            

0.0 

do 

do .* 

do 

.1 

do 

do 

.do 

.4 

do 

do 

.do 

4.9 

do 

Wfthrman , 

.do        

O.O 

do 

do 

.do 

48 

do 

do 

do 

do 

do 

do 

do 

.do 

1.3 

do 

do 

1.2 

May    11 
May    27 
July      1 

T4ing  *  Sill. 

do 

5.2 

do 

do 

8.2 

do 

do 

2.7 

July    13 
May    11 
May    27 
July      1 
July    13 
May    12 
June     3 

do 

do 

do 

do 

4P 

do 

Jensen,  Heise  &  Co 

do 

28 

do 

9.0 

do 

do 

..  .do  

22 

do 

do 

.do 

23 

.....do  

CoTnpan  V 

.do 

40 

do 

do 

.do 

'2& 

June  29 

do 

do 

do    . 

33 

July    14 
May    11 

do 

do 

do 

28 

do 

Christenson  Co 

do 

11.3 

May    27 

do 

do 

do 

1.6 

July      1 
July    14 

do 

do 

.  .do 

2.9 

do 

do 

::...do 

17.1 

May    12 
June     3 

do 

Dangberg  &  Hussman  . . 
do 

do  ... 

35 

do 

do 

11.1 

June   29 

do 

do 

do 

12.3 

July    15 
May    12 
June     3 

do 

do 

.    do 

5,5 

do 

HuflSTTian „ . . 

.     .do...   - 

.  < 

do 

do 

...    .do  

1 

June  29 

do 

do 

do 

0.0 

May    12 
June     3 

do 

Hussman,    Helewinkle 
<&Lampe. 

do 

do 

6.4 

do 

do 

9.1 

June  29 

do 

do 

do 

9.8 

May     4 
May      2 
May    12 
June  SO 

do 

T/ftinpe  fSlough . 

do 

2.4 

do 

do 

do 

0.0 

do 

do 

do 

0.0 

do 

do 

.6 
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Meaauremenis  of  Easl  Canon  dUcheB,  Netada^  in  1903 — Continued. 


Date. 

HydrogiHpher. 

Ditch. 

Location. 

Dis- 
charge. 

July    15 
May     4 
June    2 

A.H.8chadler 

do 

T/RiTiTW  81ouflrh 

Near  head-gate... 
do 

Sec.-Ji, 
0.6 

Kmigrant 

1.5 

do , 

' do 

do 

30 

June  30 

do 

do 

do 

1.3 

July   15 
May     4 
June     2 

do 

do 

do 

5.3 

.        do     

Banning  &  McFanning. . 
...do 

do 

14.5 

do 

21 

June  30 

do 

do      

...do 

do 

14.5 

July    15 

do 

do 

7.8 

.  do 

Jepsen,  Martin  &  Ezell . 
do 

do 

9.1 

July      1 
July    15 
June     2 

.  do              

do 

8.'2 

.do 

..do 

do 

0.0 

■  do  «■•«•*       •• 

Springmeyer  &  Cohn . . . 
do 

.....do 

7 

July     1 
July   15 
May    12 
June     2 

do 

do 

3.6 

do    . 

.  ..do 

do 

0.0 

do 

Springmeyer,  Jep^en . . . 
do 

do .♦.. 

8.8 

do  ., 

do 

10.8 

Jnne  1^ 

do 

...do 

do 

2 

July    16 
May    12 
June     2 

do 

do 

do 

4.6 

do 

Yon 

do 

0.0 

do 

do 

do 

1.6 

June  30 

do 

do 

do 

6.3 

July    15 
May    27 

June  30 

do 

do 

do 

4.9 

do 

Thompson  A  Christen- 
Bon. 

do 

do 

1.8 

.  do 

do 

.5 

May    11 
May    27 
July      1 
July    14 
May    27 
July      1 
July    14 
May    12 
June     3 

..do 

Heitmen  Co 

do 

14.5 

.  ..do  

do 

do  ...'. 

21 

do 

do 

do 

do 

do 

14.1 

do 

do 

14.6 

Henningsen  Co  . . 

do 

16.7 

...   do  

do 

do 

20 

do 

do 

do 

12.7 

Stoddicke 

do 

0.0 

do 

do 

do 

8.8 

July      1 
July    13 
May    12 
June     3 

do 

do 

do 

7.2 

do 

do 

4.8 

do 

H«llwinlrl« 

do 

0.0 

do 

do 

do 

7.3 

July     1 

do 

do 

do 

.3 
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Meamrements  of  East  Oa¥9on  dUcheg,  Nevada^  in  7^0(5— Continued. 


Date. 

Hydrographer. 

Ditch. 

^^^^*^^^-              cbugf. 

July    13 
May    12 
June     3 

A.H.8chadler 

do 

Hellwinkle 

Near  head-gate...        2.2 

Lydell 

do 

1.7 
1      l.^ 

3 
6.7 

do 

do../... 

do 

July      1 
July    13 
June  30 

do 

do 

do 

do 

do 

...do 

do 

Schacht  

do 

20 

Measurements  of  West  Carson  dUches,  Oalifornia,  in  190S, 


Apr.    23 

Apr.    29 
May    22 
June   24 

A.H.Schadler 

do 

Clogston,  Dudley,  Har- 
vey &  Trimmer. 

do 

Near  head-gate... 
do 

0.0 

do 

do 

do 

4.3 

do 

do 

do 

9.4 

July    10 
Apr.    2» 
May      1 
July    10 
Apr.    23 
Apr.    29 
May    21 
June   24 

do 

do 

do 

10.8 

do 

Woodfords 

do 

0.0 

do 

do 

do 

0.0 

do 

do 

do 

.6 

do 

MilUch  &  Gallenor 

do 

do 

do 

1.8 

do 

4.5 

do 

do 

do -- 

7.4 

do 

do 

do 

6.7 

July    10 
Apr.    23 
Apr.    29 
May    21 
June  24 

do 

do 

do 

4.8 

do 

Dudley  A  Ellis 

do 

ao 

do 

do 

do 

1.4 

do 

do 

do 

8.7 

do 

do 

do 

8.8 

July    10 
Apr.    29 
May    21 
July    10 
Apr.    23 

Apr.    29 
May    22 
June   24 

do 

do 

.do            

do 

9.5 

Carv 

do 

5 

do 

do 

do 

0.0 

do 

do     

do 

,9 

do 

do 

Vallem,   Scossa,  Johns 
&  Barber. 

do 

do 

do 

TiBce. 
2.4 



do 

do 

do 

.  7 



do 

do 

do 

7.3 

July    10 
Apr.    23 
Apr.    29 
May    22 

do 

do 

do 

4.9 

do 

do                

Henningson  South 

..  .  do 

do 

do 

1.4 

.6 

do 

do 

•  • • •  aUO    ••••••.   ■•• 

.6 

HOTT.]  INTERIOR   BA81N,  253 

MeofuremmU  of  West  Carbon  ditche»,  CiUifornia,  m  1903 — Continued. 


Date. 

Hydrographer. 

Ditch. 

Location. 

Dia- 
charge. 

Apr.    23 
May    29 
May    22 
June  24 

A.H.Schadler 

do 

Henningson  North 

...:.do  

Near  head-gate... 
do 

Sec,-Jt. 
1.3 
3.7 

do 

do 

do 

2.3 

do 

do 

do 

6.9 

July    11 
Apr.    30 
May    22 
June  24 

do 

do 

do 

4.5 

do 

Heimeoth  New 

do 

1.5 

do 

do 

do 

.6 

do 

do 

do 

1.9 

July    11 
Apr.    30 
May    22 
June  24 

do 

do 

do 

1.4 

do 

Hpimanfh  OIH 

do 

4.1 

do 

do 

do 

2.3 

do 

do 

do 

3 

July    11 
Apr.    30 
May    22 
June  24 

do 

do 

do 

2.9 

do 

Stuart  No.  1 

do 

.5 

do 

do 

do 

.3 

do 

do 

do 

1.1 

July    11 
Apr.    30 
May    22 
June  24 

do 

do 

do 

.7 

do 

J.  Scossa 

do 

4.6 

do 

do 

do 

0.0 

do 

do 

.do 

6.3 

July    14 
Apr.    30 
May    22 
June  26 

de 

do 

do 

8.9 

.   ...do 

" 

Stuart  No.  2 

do 

1.6 

.   do 

do 

do 

.5 

..do 

do 

do 

1.9 

July    11 
Apr.    30 
May    22 
June  24 

.   do 

do 

do 

,7 

..    ..do     

Stuart  flum^ 

do 

.6 

.   .   .do    

do 

do 

0.0 

....  -do    ........... 

do 

.   ...do 

2.8 

July    11 
Apr.    23 
Apr.    30 
May    22 
June  26 

do 

do 

do 

2.5 

do 

Fredericksbui^ 

do 

20 

.   ...do 

do 

do 

27 

do 

do 

do 

2.5 

.    ...do 

do "- 

do 

29 

July    11 
Apr.    23 
Apr.    30 
May    22 
June  24 

do 

....do 

do 

14 

...   .do 

Chambers 

do 

5.8 

do 

..do 

do 

7.5 

do 

..  ..do  

do 

1.2 

do 

ido  . ..... 

do 

6.1 

July    11 
Apr.    30 

.    ...do 

do 

do 

6 

do 

JarvisNo.  1... 

do 

3 
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Measurements  of  West  Carson  ditches,  California,  in  190S — Gontinned. 


Date. 

Hydrographcr. 

Ditch. 

Location. 

DL*. 

CLUjIi. 

May    22 
June   26 

A.H.Schadler 

do 

Jarvis  No.  1  ........ 

Near  head-gate... 
do  ..       .  . 

1.3 

do 

1.7 

July    11 
Apr.    30 
May    22 
June   26 

do 

do 

do    ...     . 

.9 

do 

Jarvis  No.  2 

do... 

2.5 

do 

do 

do  ... 

0.0 

do 

do 

do 

.8 

July    11 
May      1 
May    23 
June   24 

do 

do 

do 

.4 

do 

DeluchiNo.  1 

do 

10.4 

do 

do 

do 

9.7 

do 

do 

do 

11.1 

July    11 
May      1 
May    23 
June  24 

do 

do 

do 

8.0 

do 

Faifh  A  Tillman 

do 

15.2 

do 

do 

do 

8.0 

do 

do 

do 

21 

July    11 

do 

do 

.....do  

9.3 

Measurements  of  West  Carson  ditches,  Nevada,  in  190S. 


May  1 
May  23 
June  26 
July  11 
May  1 
May  23 
June  26 
July  11 
May      1 

May  23 
July  11 
June  26 
May  1 
May  23 
June  26 
July  11 
May  1 
May  23 
June  26 
July  11 
May      8 


A.  H.  Schadler . 

do 

do 

do 

do 

do 

do 

do 

do 


Deluchi  No.  2. 

do 

do 

do 

Deluchi  No.  3. 

do 

do 

do 


.do. 

.do. 

.do. 

.do. 

.do. 

.do  . 

.do  . 

.do. 

.do. 

.do 

.do  . 

.do. 


Wilkerson,  Fay,  Berry 
<&Thran. 

do , 

do 

do 

F.  Dreader 

do 

do 

do , 

Wyatt 

do 

do 

do 

Wyatt,  Dressier , 


Near  head -gate. 

do 

do 

.....do 

do 

do 

do 

do 

.....do 


.do 

,do 

.do 

.do 

.do 

.do 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 
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Date. 

Hydrograpber. 

Ditch. 

Location. 

Dta- 
chaxge. 

May    25 
June  27 

A.H.Schadler 

do.. 

Wyatt,  Dressier 

do 

Near  head-gate... 
do 

See.-/l. 
0.0 
2.0 

July    10 
May      8 
May    25 
June  27 

do 

do 

do 

0.0 

do 

Jones  Co 

do 

17.8 

do 

do 

do 

9.0 

do 

do 

do 

12.6 

July    13 
May     8 
May    25 
June   27 

do 

do 

do 

5.3 

do 

New  Saddlemeyer 

do 

6.9 

do 

do 

do 

3.6 

do 

do 

do 

3.4 

July    13 
May      8 
May    25 
June  27 

do 

do 

do 

.7 

do 

Tucke  Co 

do 

8.9 

....  do 

do 

do 

.9 

do 

do 

do 

2.8 

July    13 
May      9 
May    23 
June   27 

do 

do 

do 

do 

.4 

BartCary 

do 

11.4 

do 

do 

do 

3.7 

do 

do 

do 

4.5 

July    13 
May      9 
May    25 
July    13 
May     9 
May    25 
June  27 

do 

do 

do 

.9 

do 

Parsons 

do 

2.6 

.    .,  do     

do 

do 

0.0 

.      .do 

do 

do 

1.4 

do 

Winkleman&Brockless. 
do 

do 

.4 

.   do 

do 

3.8 

do 

do 

do 

0.0 

July    13 
May      9 
May    27 
July    13 
June   30 

.do 

do 

do 

0.0 

do     

Pflrk  dam  No,  1 ... 

do 

8.0 

do 

do 

do 

0.0 

do 

do 

do 

0.0 

do 

do 

do 

6.1 

May      9 
May    27 
June   30 

do 

Park  dam  No.  2 

do 

17.2 

.do 

do 

.:...do 

3.8 

.do 

do 

do 

14.0 

July    13 
May      9 
May    27 
July    13 
May      9 
May    27 
June   30 

do 

.    ...do 

do 

0.0 

do 

Park  dam  No.  3 

do 

0.0 

do 

...do 

...     do 

0.0 

do 

do 

do 

0.0 

do 

do 

Hickey  dam  No.  1 

do 

do 

do 

.9 
0.0 

do 

do 

do 

.1 
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[sal 


Date. 

Hydrographer. 

Ditch. 

Location. 

Dk- 
ciMKfe. 

May    27 
June  30 

A.  H.  Schadler 

do 

Hickey  dam  No.  2 

Hickey  dam  No.  3 

Near  head-gate... 
.  ...do 

2.4 

0.0 

May    27 
June  30 

do 

Hickey  dam  No.  4  ..... 

do 

5.9 

do 

do 

do 

4.2 

May      8 
May    25 
June  27 

do 

Jones  dam  No.  1 

do 

1.1 

do 

do 

. do 

ao 

do 

do 

do 

1.9 

May      8 
May    25 
June  27 

do 

Jones  dam  No.  2 

do  .- 

9.2 

do 

do 

do 

1.4 

do 

do 

do 

do 

0.0 

July    13 
May     8 
May    25 
June  27 

do 

do 

.9 

do 

do 

Jones  dam  No.  3 

do 

3.7 

do : 

do 

1.1 

do 

do 

do 

1.2 

July    13 
May      9 
May    25 
June  27 

do 

do 

do 

1.5 

do 

Squires 

do 

4.5 

do 

do 

do 

.1 

do 

do 

do 

1.0 

July    13 
May      9 
May    25 
June  27 

do 

dp 

do 

4.1 

do 

Winkleman 

do 

2.2 

do 

do 

do 

.5 

do 

do 

do 

7.6 

July    13 
May      9 
May    27 
June   30 

do 

do 

do 

3.4 

do 

Rabe 

do 

0.0 

do 

do 

do 

.5 

do 

do 

do 

do 

0.0 

May    27 
June  30 

Thompson  &  Christenson 
do 

do 

1.8 

do 

do  .- 

.6 

May    27 

do 

Johnson  No.  1 

do 

4.3 

June   30 

do 

do 

do 

0.0 

Do... 

do 

Johnson  middle 

do 

7.2 

May    27 
June   30 

do 

Johnson  dam 

do 

8.6 

do 

do 

do 

0.0 
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MeasuremenU  of  ditches  between  Dayton  and  Canttm  Sinkj  Nei'ada,  in  190S, 


Date. 


Hydrographer. 


Ditch. 


July  29 
Aug.  14 
June  5 
July  29 
Ai:^.  15 
Jane  5 
July  29 
Aug.  15 
Jane  15 
June  15 
July  29 
Aog.  15 
July  29 
Aag.  15 
July  30 
Aug.  15 
July  30 
Aug.  17 
July  30 
Aug.  17 
July  31 
Aug.  15 
June  15 
July  31 
Aug.  15 
July  29 
Aug.  15 
June  15 

Do... 
July  31 
Aug.  17 
June  6 
Aug.  1 
Aug.  19 
June     6 

Do... 
July  31 
Aug.  17 
June     6 


W.  B.  Harrington.. 

....do 

A.H.  Schadler 

I  W.  B.  Harrington.. 
,.....do 

A.  H.  Schadler 

'  W.  B.  Harrington.. 
do 

A.H.  Schadler 

...do 

W.  B.  Harrington.. 

....do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do Colifihi 

do ! do 

A.  H.  Schadler 

W.  B.  Harrington.. 

do 

do 

do 

A.  H.  Si-hadler 

do 

W.  B.  Harrington.. 
do 

A.  H.  Schadler.... 

W.  B.  Harrington.. 
do 

A.H.  Schadler  .... 
do 

W.  B.  Harrington.. 
-^.--do 

A.  H.  Schadler 


Douglas  mill 

do 

Tallier 

Ophir 

do 

Jerusalem  ( Dayton  Co. ) . 

.....do 

do 

Fish  (CaasJnelli) 

Venturi  (Baroni  ?) 

Venturi  No.  1 

do 

VenturiNo.2 

do 

Rock  Point  mill do 

do do 

Cordelli do 

do do 

Gotelli do 

do do 

...do 
...do 

Sutro  Co do 

-...do I do 

do do 

Depoali  <fe  Co do 

do I do 

Cook  &  Co I do 


Location. 


Near  head-gate. . . 
....do  ........ 


Newman  &  Howard . 
....do 


do 

Buckland  ranch 

do 

do 

Buckland,  east do 

Newlands,  east do 


do 
do 
do 
do 
do 
do 


do 

do 

Newlands,  west. 


.do 

.do. 

.do 


Dto- 
chargre. 


Sec.-Jl. 

26 

28 
1.8 
6.9 
3.6 
9.6 
7.8 
1.6 
2.2 
1.8 
0.0 
0.0 
1.2 
0.0 

37 

10.8 
0.0 
7.9 

16.8 
7.2 
4.7 
2.7 

10.3 
2.8 
0.0 
1.3 
0.0 
6.8 

12.7 

10.1 
7.3 

11.6 
4.0 
2.3 

17.2 

14.5 
0.0 
7.0 

22 
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MecLSurements  of  Carson  Sink  dUches,  Nevada,  in  190S. 


Date. 


June 
July 
July 
June 
July 
July 
June 
July 
July 
June 


July  8 

July  9 

June  10 

June  11 

July  3 


June 
July 
June 
July 
July 
June 
July 
July 
June 
July 
July 
July 
July 
June 
July 
June 
June 
July 
July 


Hydrogjapher. 


Ditch. 


Ijocation. 


[SGLjai 


Di!^ 
cbaife-. 


A.  H.  Schadler 


H.  Jameson do 


MAIN   CAKSON    RIVER. 


Kaiser's . 


do 

A.  il.  Schadler  ... 

H.  Jameson 

do 

A.  H.  Schadler  . . . 

H.  Jameson 

do 

A.  H.  Schadler  ... 


....do 

Leets 

....do 

....do 

Thelands 

....do 

I do , 

!  Allen  &  Thomas 


H.  Jameson ' do 

do I do 

A.  H.  Schadler Johnson  Bros . 


Near  head-gate. . . 
do 


do 

H.  Jameson 


.do 
.do 


CARSON  RIVER. 


.do  . 

.do. 

.do. 

.do. 

.do. 

.do. 

.do 

.do 

.do 

.do 

.do 

.do, 

.do 


1 


11 
12 
11 
12 

9 
11 

'9 
12 
11 

9 
12 

9 

12'. 

11  ' 

12  i 

12  I. 

I 

11  I 

9| 

12  I. 


A.  IL  Schadler 


Allen :...!  Near  head-gate. . . 


H.  Jameson do j do  , 

A.  H.  Schadler i  Furgeson i do 


H. 

A. 
H. 


Jameson ' do 

.do I do 

H.  Schadler ,  Lee  &  Wightman . 

Jameson | do 

do do 

A.  H.  Schadler Springer 


H.  Jameson  . . . 

....do 

....do 

....do 

A.  H.  Schadler. 

H.Jameson 

....do 

A.  H.  Schadler. 

H.Jameson 

....do 


.do 
.do 


Hardy  &  McCul lough. . 

do 

Cushman 

do 

Cushman  <&  Wightman . 

Dillan 

do 

do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


See.-fL 
3.9 
%.^ 
2.6 
4.U 
3.4 
8.5 
9.0 
8.9 
4.6 
9.6 
6.0 
10.1 
2.8 
2.5 
3.7 

4.6 

0.0 

4.3 

2.9 

3.2 

15.1 

1L3 

13.3 

12.3 

2.4 

6.1 

3.4 

4.7 

5.3 

OO 

6.9 

0.5 

6.8 

14.0 
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MeasuremerUs  of  Oaraon  Sink  ditches^  Nemda,  in  1903 — Continued. 


Date. 


June 

11 

July 

3 

July* 

10 

June 

8 

July 

3 

July 

9 

July 

5 

June 

10 

July 

5 

July 

6 

June 

11 

July 

10 

June 

11 

Do... 

June 

10 

July 

3 

July 

10 

June 

13 

June 

10 

July 

3 

July 

10 

June 

10 

Hydrographer. 


I 


Ditch. 


OLD  RIVBR. 


Location. 


A.  H.  Schadler Old  River  bridge Near  head-gate  . . 


Dl8- 

chaige. 


H.  Jameson do  ... 

do do  ... 

A.  H.  Schadler Emsta. . . , 

H.Jameson do  ... 

do ' do  ... 

do '  Williams 

A.  H.  Schadler ;  Indian 

H.Jameson 

do 


.do 
.do 


NBW  RIVB». 

A.  H.  Schadler Summer's  Slough  . 

do do , 

do Allen , 

do Allen  &  Smart 

do I  New  River,  west .. 

H.  Jameson j do 

do do 

A.  H.  Schadler New  River,  east . . , 

do Browns 


Jameson 
..do 


July 
July 
July 
June 
June 

Do.. 
June  12 
July      9 


do 

do , 

do 

do 

A.  H.  Schadler 

do 

.....do 

do 

H.  Jameson 


do 

do 

Webb-Small . 

do 

do  ...... 

do 


.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do. 

.do 


Near  head-gate. 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Harriman ' do 


Lydell  . 
Cape  . . - 
Grimes. 
do  . 


.do  , 
.do 
.do. 
.do 


Sec.'/l. 
8.4 
7.6 
6.3 

26 

12.7 
6.9 
2.9 

24 
7.8 
8.3 


2.4 

12.1 
11.4 

4.7 
42 

4.4 
30 

2.8 
10.1 
17.3 

8.4 
21 

9.3 

3.7 
16.3 

1.0 
16.1 
32 
10.4 

6.9 
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Measurementu  of  Carson  Sink  ditches^  Xemdaj  in  190S — Continued. 


Date. 

Hydrographer. 

Ditch. 

Ijoration. 

June     9 

A.  H.  Schadler.... 
H.  Jameson 

STILLWATER  SLOUGH. 

Dver 

Near  head-gate... 
do  ...    .  .. 

Sec-fl. 
4.0 

July     6 
July    11 
June     9 

do 

0.0 

do 

do 

do 

•  0.0 

A.  H.  Schadler.... 
H.  Jameson 

Brannan  

do    

11.2 

July      6 
July    11 
June     8 

do 



do 

10.9 

do 

do 

do 

10.2 

A.  H.  Schadler.... 
H.  Jameson . . 

Cirac 

.do 

do 

1.0 

July     5 
July    11 
June     8 
July      5 
July    11 
July     5 
June     8 
July      8 
Julv    11 

do 

1.0 

do 

.  ...do 

do 

O    9 

A.  H.  Schadler.... 
H.  Jameson 

Doolittle 

do 

^  

do 

do 

do 

do 

do 

do 

do 

29 
17.6 

do 

.....do  

^6 

do 

Freeman 

Kents 

do 

74 

A.  H.  Schadler.... 
H.  Jameson 

26 
23 

do 

do 

(KO 

Measurements  of  East  Carson  ditches,  CaUfomia,  in  190S. 

June  24 
Do... 

A.  H.  Schadler.... 
do 

Grover  Hot  Springs 

Markleeville 

Near  head-gate... 
do 

3.0 
7.1 

Do... 

do 

Creek  above  Marklee- 
viUe. 

Mavo 

do 

do 

.4 

June   26 

do 

2.9 
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SAN  FRANCISCO  BAY  DRAlNACiE  BASIN. 

Sacramento  River,  rising  in  northern  California  and  flowing  south, 
and  San  Joaquin  River,  rising  in  the  southern  Sierras  and  flowing 
northeast,  drain  the  western  slope  of  the  Sierra  Nevada,  traverse  what 
is  often  called  the  Valley  of  California,  and  meet  near  Suisun  Bay, 
finally  discharging  their  waters  into  the  Pacific  Ocean  through  San 
Francisco  Bay. 

Sacramento  River  derives  its  water  supply  largely  from  Mount 
Shasta  and  the  surrounding  high  ranges  in  the  extreme  northern  por- 
tion of  California.  The  stream  does  not  have  the  same  regular  annual 
fluctuations  that  characterize  the  rivers  discharging  from  the  higher 
Sierra  Nevada,  since  a  large  part  of  its  basin  is  not  at  an  elevation 
suflScient  to  cause  the  winter  snows  to  remain  unmelted  imtil  the  sum- 
mer months.  The  greatest  floods  of  this  basin  usually  occur  in  Janu- 
ary and  February,  when  the  snow  is  accompanied  or  followed  by  rain. 

San  Joaquin  River  h  divided  into  two  distinct  parts.  The  valley 
portion  forms  the  central  drainage  line  of  San  Joaquin  Valley,  and 
during  the  spring  is  navigable  for  a  hundred  or  more  miles.  Stanis- 
laus, Tuolumne,  and  King  rivers  are  the  largest  affluents  of  this  por- 
tion of  the  stream.  Its  valley  is  fertile  and  almost  destitute  of  timber. 
The  mountainous  portion  of  the  stream  drains  the  western  slopes  of 
the  Sierra  Nevada  between  Yosemite  National  Park  and  Mount  God- 
dard,  the  crest  of  its  divide  reaching  on  the  north  an  elevation  of 
13,000  feet  in  Mount  Lyell,  and  an  elevation  of  14,000  feet  in  Mount 
tioddard.  The  resulting  steep  grades  of  this  river  offer  exceptional 
opportunities  for  water-power  developments,  and  the  high  elevations 
of  the  basin  insure  a  well-sustained  summer  flow  from  perpetual  snow 
banks. 

The  following  streams  are  tributary  to  either  Sacramento  or  San 
Joaquin  rivers: 

Cache  Creek  is  the  outlet  of  Clear  Lake,  in  Lake  County,  Cal. 
Flowing  southeasterly,  its  flood  waters  find  their  way  into  Sacramento 
River  between  the  mouths  of  Feather  and  American  rivers.  In  1889 
Clear  Lake  was  segregated  as  a  reservoir  site,  as  described  in  the 
Thii*teenth  Annual  Report,  part  3,  pages  405-409.  During  1900  a 
hydrographic  examination  of  the  entire  basin  of  Cache  Creek  was 
made  by  A.  £.  Chandler,  whose  detailed  report  has  been  published  as 
AVater-Supply  Paper  No.  45. 

Feather  River  is  the  second  largest  tributary  of  Sacramento  River, 
Pit  River  being  the  first.  Its  basin  line  follows  the  crest  of  the 
Sierra  Nevada  for  about  130  miles.  The  rainfall  in  this  basin  is  large; 
the  mean  for  nineteen  years  at  Mumfords  Hill,  Plumas  County,  is 
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71.64  inches;  the  rainfall  for  the  year  1889-90  at  this  point  reached 
138.85  inches.  The  water  collected  by  the  river  when  rains  are  ^n- 
eral  sometimes  causes  tremendous  freshets,  usually  of  short  duration. 
The  river  has  at  such  times  overtopped  its  right  bank  and  overflowed 
the  plain  lands  to  the  north  of  Sutter  Buttes.  This  occurred  even 
before  the  great  reduction  of  waterway  below  the  mouth  of  Yuba 
River.  The  channel  of  the  river  below  its  junction  with  the  Yuba  has 
become  the  repository  of  so  much  mining  debris  that  its  bed  ha> 
become  nearly  filled.  Its  bottom  is  almost  at  the  heights  of  its  former 
banks,  and  levees  have  been  built  to  prevent  overflowing.  Only  a 
comparatively  small  portion  of  the  summer  flow  of  this  stream  is  used 
for  irrigation^  though  the  possibilities  of  irrigation  and  power  devel- 
opment are  great. 

There  are  some  excellent  reservoir  sites  on  the  upper  tributaries  of 
the  North  Fork  of  the  Feather.  This  stream  is  fed  in  part  by  large 
springs,  one  of  which,  in  Big  Meadows,  was  flowing  109  cubic  feet  per 
second  in  September,  1902,  and  another  64  cubic  feet  per  second. 

Stony  Creek  drains  760  square  miles  of  the  eastern  slopes  of  the 
Coast  Range.  After  reaching  the  Sacramento  Valley  it  flows  north 
for  a  number  of  miles,  contrary  to  the  general  drainage,  and  then 
turns  east  and  enters  Sacramento  River  below  Vina,  Cal.  A  large  por- 
tion of  the  basin  near  the  heads  of  the  stream  is  heavily  covei-ed  with 
commercial  timber.  There  are  a  number  of  good  reservoir  sites  on 
this  stream  and  its  tributaries. 

Tuolumne  River  rises  on  the  western  slope  of  the  Sierra  Nevada  in 
California  and  drains  the  country  between  Stanislaus  River  on  the 
north  and  Merced  River  on  the  south.  The  northern  half  of  Yosemite 
National  Park  includes  a  portion  of  the.drainage  basin  of  this  stream. 
The  river  is  fed  largely  from  small  mountain  lakes  occurring  high  in 
the  drainage  basin,  where  the  snow  remains  on  the  mountain  slopes 
throughout  the  year,  thus  insuring  a  large  run-off.  The  sti*eam  has  a 
heavy  fall,  and  the  opportunities  for  power  development  are  numerous^ 
There  are  also  a  number  of  reservoir  sites  in  the  basin  where  flood 
water  could  be  stored  for  use  during  the  irrigation  season.  The  Tuo- 
lumne is  an  important  tributary  of  the  San  Joaquin. 

Merced  River  above  Merced  Falls  drains  approximately  1,090  square 
miles  of  the  western  slopes  of  the  Sierra  Nevada.  There  are  included 
in  the  eastern  portion  of  its  drainage  area  a  large  number  of  high 
peaks,  the  highest.  Mount  Lyell,  reaching  an  elevation  of  13,042  feet. 
Its  basin  lies  south  of  that  of  the  Tuolumne,  the  courses  of  the  two 
streams  being  nearly  parallel. 

King  River  rises  on  the  western  slope  of  the  Sierra  Nevada,  in 
Fresno  County,  Cal.  The  waters  coming  from  the  high  catchment 
basin  are  probably  of  greater  value  for  irrigation  purposes  than  those 
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of  any  other  .stream  in  central  California,  being  used  for  raising  grapes 
and  deciduous  fruits  in  the  neigh Iwrhocxl  of  Fresno,  Selnia,  and  Han- 
ford.  The  summer  flow  of  the  river  is  now  entirely  diverted,  and 
during  the  dry  season  of  the  last  few  years  the  scarcity  of  water  has 
caused  many  hardshijjs.  In  the  spring  there  is  a  large  surplus,  due  to 
the  melting  of  snows,  which,  if  stored  in  suitable  reservoirs,  would 
bring  larger  areas  under  cultivation.  The  river  has  a  relatively  gentle 
^rade,  affording  little  opportunity  for  power  development. 

Tule  River  drains  a  portion  of  the  western  slope  of  the  Sierra  Nevada. 
Its  basin  has  somewhat  less  run-off  than  that  of  Kaweah  River,  which 
joins  it  on  the  north,  and  is  much  less  elevated  and  snow  covered  than 
King  River  basin.  The  water  of  this  stream  is  all  appropriated  during 
the  irrigation  season,  and  a  portion  is  used  in  irrigating  valuable 
orange  lands  in  the  vicinity  of  Portersville,  Cat 

Kern  River  flows  from  the  southern  end  of  the  Sierra  Nevada,  l)eing 
formed  by  two  large  tributaries,  known  as  North  and  South  forks. 
These  have  a  general  southerly  and  parallel  course  and  unite  a  short 
distance  below  the  town  of  Kernville.  The  run-off  from  the  drainage 
basin  as  a  whole  is  notably  less  than  that  from  the  catchment  areas  to 
the  north.  This  is  probably  due  to  the  fact  that  a  portion  of  the  basin 
is  to  the  east  of  the  high  crest,  and  Is  sheltered  by  the  mountain  mass 
from  the  rain-bearing  winds.  The  waters  of  Kern  River  are  almost 
completely  used  for  irrigation  by  the  large  canals  in  the  southern  end 
of  the  San  Joaquin  Valley;.  The  greater  part  of  the  land  is  included 
in  large  holdings  owned  by  the  Kern  County  Land  Company  or  by  the 
.  Miller  and  Lux  estate.  The  winter  waters  are  in  part  stored  by  the 
Miller  and  Lux  estate  in  Buena  Vista  Lake,  into  which  the  river 
naturally  discharges.  The  waters  of  this  lake  are  controlled  by  a  sys- 
tem of  levees,  so  that  they  can  be  used  during  the  following  summer 
to  irrigate  lands  lying  to  the  northwest.  This  lake  is  very  broad  and 
shallow  and  there  is  great  loss  by  evaporation,  so  that  as  a  matter  of 
economy  it  would  be  desirable  to  hold  this  water  in  the  upper  moun- 
tain valleys.  This  would  afford  also  a  large  supply  for  water  power. 
The  fall  of  Kern  River  is  sufficiently  large  for  the  development  of  a 
considerable  amount  of  water  power. 
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The  following  is  a  list  of  the  stations  in  the  San  Francisco  l^y 
drainage  basin: 

Cache  Creek  near  Yolo,  Cal. 
Cache  Creek  at  Lower  Lake,  Cal. 
Yuba  River  near  Smart8\'ille,  Cal. 
Feather  River  at  Oroville,  Cal. 
Stony  Creek  near  Fruto,  Cal. 
McCloud  River  near  Gregory,  Cal. 
Sacramento  River  near  Red  Bluff,  Cal. 
Mokelumne  River  at  Electra,  Cal. 
Stanislaus  River  at  Knights  Ferry,  Cal. 
Tuolumne  River  at  Lagrange,  Cal. 
Turlock  canal  at  Lagrange,  Cal. 
Modesto  canal  at  Lagrange,  Cal. 
Merced  River  above  Merced  Fall8,  Cal. 
King  River  at  Kingsburg,  Cal. 
King  Riv^r  near  Sanger,  Cal. 
Kaweah  River  below  Threerivers,  Cal. 
Tule  River  near  Portersville,  Cal. 
Kern  River  near  Bakersfield,  Cal. 
San  Joaquin  River  at  Herndon,  Cal. 

CACHE   CREEK   NEAR  YOLO,  CAL. 

This  station  was  established  Januarj^  1,  1903,  b}^  S.  G.  Bennett.  It 
is  located  at  the  wagon  bridge  on  the  road  from  Woodlands  to  Yolo, 
about  1,000  feet  above  the  Southern  Pacific  Railway  bridge.  The 
gage  is  a  2  b}'^  12  inch  vertical  plank  nailed  to  the  upstream  side  of 
the  right  abutment.  It  is  read  twice  each  day  by  John  Woodard. 
Discharge  measurements  are  made  from  the  downstream  side  of  tho 
bridge,  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  the  end  of  the  bridge,  on  the  right  bank.  The  channel  is  straight 
for  1,000  feet  above  and  below  the  station.  The  current  is  swift  at 
ordinary  and  high  stages.  The  banks  are  steep  and  wooded  and  their 
height  has  been  increased  by  levees.  They  are  said  to  overflow  at 
extreme  high  water.  The  bed  of  the  stream  is  composed  of  earth  and 
gravel,  with  a  little  sand.     It  is  subject  to  some  change. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  vieoMiremenU  of  Cache  Creek  near  Yolo,  CaLj  in  190S. 


Date.  Hydrognipher. 


January  25 |  8.  G.  Bennett. 

May  L3 1 do 

August  3 1 do 


iage  height. 

DischarP'. 

FM. 

Second-ffft. 

4.80 

1,517 

3.05 

675 

1.00 

22 

_     _  _ 
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Day. 


Jan.    Feb.    Mar. 


1 

2.90 

2 

2.80 

3 

2.80 

4 

2.80 

5 

2.80 

6        .      . 

'2.80 

7 

2.70 

8 

i  2.70 

9 

2.70 

10 

'  2.70 

n 

1 
2.60 

12   . 

2.60 

13 

'  2.60 

14 

2,60 

15 

2  60 

16 

2.60 

17 

1  2.50 

Ih 

19 

20 

21 

1 
2.50 

2.50 

2.50 

1  2.50 

22 

'  2.60 

23     

2. 50 

24 

25 

3.70 

5  20 

26     . 

5  50 

27 

8.00 

2S 

10. 20 

29 

6.0O 

30 

5  70 

31 

8.10 

6.00 
5.40 
5.10 
4.70 
4.40 
4.40 
4.30 
10.20 
5.80 
6.20 
4.90 
4.80 
4.70 
4.50 
4.50 
4.40 
4.40 
4.30 
4.30 
4.30 
4.20 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
4.00 


8.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
4.80 
7.70 
5.80 
5.20 
5.00 
4.80 
4.70 
4.50 
4.40 
4.40 
4.30 
4.20 
4.10 
4.00 
4.00 
4.30 
5.90 
5.10 
5.30 


Apr. 


5.70 

6.20 

5.00 

4.70 

4.70 

4.60 

4.50 

4.40 

4.30 

4.30 

4.10 

4.00 

4.00 

3.90 

3.90 

3.80 

3.80  I 

3.80 

3.70 

3.70 

3.60 

3.60 

3.60 

3.50 

3.50 

3.50 

3.50 

3.50 

3.50 

3.40 


May.  Juno. 

July. 

i.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
.90 
.90 

Aug.  Sept. 

1 
Oct.  1  Nov. 

1 

Dec. 

8.40     2.60 
3.40     2.50 

0.90 
90 

0. 

0.         0. 

2.10 
2.00 

3.40     2.60 

.80 
.80 
.80 
.80 
.70 



' 

1.90 

3.90     2.50 

1.90 

3.30  !  2-50 

1.80 

3.80 

... 

2.40 
2. 40 
2.40 

1.80 

3.30 

1.80 

3.30 

.70 

1.70 

3.20 

1 

1.70 

3.20 

' 

%1.60 

3.10     2.30 

*  1 

1.60 

3. 10  '  2. 30 

1.50 

3. 10     2. 30 

.,1    

1.50 

3. 10     2. 20 

1 

1 

1.50 

3.00  :  2.30 

1.50 

3  00     2.30 

1 

5.40 

3.00  1  2.30 

3.80 

2.90     2.30 

1 1 

3.36 

2.90     2.20 

1 

(°) 

4.00 
9.30 
5.60 
4.30 
3.60 
3.80 
2.90 
2.50 
2.30 
2.20 
2.20 

3.00 

2.90 

2.20 

2.80 

2.90 
2.80 
2.80 

2.10 
2.10 
2.00 

2.80 

2.60 

2.60 

2.80     2.00 
2.70     1.90 
2.70     1.90 
2.70     1.80 
2.70     1.80 
2.70     1.80 
2.60  '  1.80 
2.60    



1 

2.40 

2.40 

2.20 



2.20 

•2.20 

2.20 

1 

2.10 

2.10 

a  August  9  to  November  9, 1903,  inclusive,  no  di-schaixe.    Gage  height  0.6  feet;  water  in  pools. 
Rating  table  far  Cache  Creek  near  Yolo^  Col.,  for  1903. 


Gage 
height. 


Fret. 
0.7 
.8 
.9 
l.O 
l.l 
1.2 
1.3 
1.4 
1.6 
1.8 


DiBcharge. 

Second'fcet. 

4 

9 

15 

22 

31 

43 

55 

70 

110 

160 


Gage 
eight. 

Discharge. 

Gage 
height. 

Discharge. 

Seeond-feet. 

hei^t. 

Discharge. 

Feet. 

Second-feet.  \ 

Feet 

Feet. 

Second/eet. 

2.0 

210 

4.0 

1,000 

6.0 

2,300 

2.2 

270 

4.2 

1,120 

6.5 

•    2,675 

2.4 

330 

4.4 

1,240 

7.0 

3,060 

2.6 

395 

4.6 

1,365 

7.5 

3,460 

2.8 

465 

4.8 

1,495 

8.0 

3,885 

3.0 

535 

5.0 

1,625    ! 

8.5 

4,320 

3.2 

615 

5.2 

1,755 

9.0 

4,770 

3.4 

705 

5.4 

1,885    ; 

9.5 

5,220 

3.6 

800 

5.6 

2,020     1 

10.0 

5, 695 

3.8 

900 

5.8 

2,160     1 

10.5 

6,190 
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Effiimatsd  monlhhj  discharge  of  Cache  Creek  near  Yolo,  Col.,  for  I90S. 
,  [Drainage  area,  1,280  square  miles.] 


[so.  lOO. 


Month. 


January  

February 

March 

April 

May 

June 

July 

Augusta 

September 

October 

November  « 

December 

The  vear 


Dischai^ge  in  second-feet. 

Total  in 
acre-feet. 

Maximum. 

Minimum. 

Mean. 

5,890 

360 

1,036 

63,701 

5,890 

1,000 

1,506 

83,639 

3,630 

900 

1,315 

80,856 

2,090 

705 

1,052 

62,598 

705 

395 

545 

33,511 

395 

160 

276 

16,423 

135 

15 

63 

3,874 

16 

0 

2 

123 

0 

0 

0 

0 

0 

0 

0 

0 

5,040 

0 

412 

24,516 

1,885 

90 

325 

19,983 

5,890 

0 

544 

389, 224 

Run-off. 


Second-feet 

per  square 

mile. 


Depth  iD 
incbef. 


0.81  j 
1.18 
1.03  I 
.82  I 
.43, 
.22 
.05  I 
.00  I 
.00 
.00 
.32 
.25 


.43 


1.23 
1,19 
.91 
.50 
.25 
.06 
.00 
.00 
.00 
.36 
.29 

5.72 


a  Creek  dry  from  August  9  to  November  19. 
CACHE   CREEK   AT  LOWER  LAKE,    CAL. 

This  station  was  established  January  1, 1900,  by  S.  G.  Bennett.  The 
original  gage  was  located  at  the  wagon  bridge,  from  which  discharge 
measurements  were  made.  On  March  26,  1903,  a  cable  was  installed 
300  feet  above  the  bridge,  and  a  new  gage  was  established  100  feet 
above  the  cable.  The  present  gage  is  a  vertical  1  by  3  inch  plank 
nailed  to  a  6  by  6  inch  timber  driven  into  the  bed  of  the  river  and 
fastened  to  a  large  willow  tree  on  the  left  bank.  On  March  26,  when 
the  new  gage  was  put  in  place,  the  reading  was  5.7  feet.  The  old 
gage  read  4.4  feet  on  the  same  date.  The  gage  is  read  once  each  day 
by  Mrs.  J.  R.  Anderson.  The  initial  point  for  soundings  is  a  small 
tree  in  line  with  the  cable  on  the  left  bank,  28  feet  from  the  tree  to 
which  the  cable  is  attached.  The  channel  is  straight  for  150  feet  above 
and  for  300  feet  below  the  station.  The  current  has  a  moderate  veloc- 
ity at  ordinary  stages.  The  right  bank  is  low  and  will  overflow  at  a 
gage  height  of  about  10  feet.  It  is  covered  with  a  thick  growth  of 
willow  and  oak  trees  for  100  feet  back  from  the  water's  edge.  The 
left  bank  is  high  and  rocky  and  is  not  liable  to  overflow.  The  bed 
of  the  stream  is  composed  of  firm  gravel  and  changes  only  slightly. 
Gravel  is  sometimes  washed  in  from  Siegler  Creek,  300  feet  below  the 
cable.     The  bench  mark  is  a  nail  in  the  root  of  the  oak  tree  to  which 
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Its  elevation  is  8.82  feet  above  the 


cable  is  fastened  on  the  left  bank 
zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measuremmU  of  Oicfie  Creek  at  Lower  Lake,  CaL,  in  190S. 


Date. 


Hydroirrapher. 


January  13 J.  R.  Anderson 

January  29 do 

February  6 do 

February  12 ; do 

February  20 do 

February  28 do 


do 

do 

do 

S.  G.  Bennett . 


Marche 

March  14 

March  21 

March27 

April  2 J.  R.  Anderson 

April  8 - do 

April  15 do 

May  4 1 do 

May  12 do 


May  20. 
May  27. 
June  4  - 
June  12 


.do 
.do 
.do 
.do 


June  19 1 do 

...do 
...do 
...do 


June  26 

JulyT 

July  14 

July  21 do 

July  30 do 

August  6 do 

August  14 do 

August  22 do 

August  29 do 


September  5  . . 
September  12 . 
September  19  . 
September  26 . 

October  4 

October  10.... 
October  17.... 


...do 

...do 

...do 

...do 

...do 

...do 

...do 

oOld  gage,    ft  New  gage  ^ 


Gage 
heiRbt. 

Discharge. 

Fea. 

Second-feet. 

2.90 

344 

3.50 

575 

4.00 

747 

4.40 

830 

4.30 

847 

4.20 

775 

4.20 

776 

4.50 

831 

«4.40 

837 

6  5.70 

752 

5.90 

808 

5.80 

795 

5.60 

732 

5.20 

608 

5.00 

562 

4.80 

501 

4.60 

429 

4.40 

409 

4.20 

363 

4.00 

333 

3.90 

294 

3.70 

246 

3.50 

212 

3.40 

188 

3.30 

171 

3.10 

137 

3.00 

124 

2.W 

106 

2.80 

86 

2.70 

68 

2.60 

75 

2.45 

39 

2.40 

32 

2.35 

29 

2.35 

25 

2.30 

23 

4.40  old. 
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[so.  1» 


Discharge  meastirements  of  Cache  Greek  at  Lower  Lake,  Ccd.,  in  1903 — CbntiDoed. 


Date. 


Hydrogmpher. 


October  26 1  J.  R.  Anderson 

November  4 ' do ' 

November  11 ! do 

November  21 | do 

November  27 | do 

December  6 i do 

December  12 \ do 

December  19    1 do 

December  27 1 do 


leigbt. 


1 


heig] 


Ducfause. 


kL 

Seeaad^ft^. 

2.30 

IV 

2.30 

IS 

2.20 

16 

185 

8S 

3.15 

132 

3.10 

1.10 

3.10 

125* 

3.40 

174 

3.50 

191 

Mean  daily  gage  height,  in  feet,  of  Cache  Creek  at  Louht  Lake,  Cat.,  for  190S. 


Day. 

Jan. 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3.2 
3.2 
3.7 
3.6 
3.5 
3.9 
8.8 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1 

3.8 
3.8 
3.9 
4.0 
4.0 
4.0 
4.6 
4.4 
4.3 
4.3 
4.4 
4.4 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 

* 


4.2 
4.2 
4.2 
4.1 
4.2 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
5.2 
4.5 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
ab.l 
5.6 
6.0 
5.8 
5.8 
5.9 

5.9 
5.9 
5.9 
5.9 
5.8 
5.8 
5.8 
5.8 
6.§ 
5.8 
5.7 
5.7 
5.7 
5.7 
5.6 
5.6 
6.6 
5.6 
5.6 
5.5 
5.5 
6.5 
5.5 
5.4 
5.5 
5.4 
5.4 
5.4 
5.4 
5.4 

5.4 
5.4 
5.3 
5.3 
5.3 
5.2 
5.2 
5.1 
5.1 
5.1 
5.0 
5.0 
5.0 
4.9 
5.0 
5.0 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.7 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
4.5 
4.5 

4.5 
4.4 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
8.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.8 
8.8 
3.8 
3.8 
3.7 
3.7 
8.7 
3.6 
3.6 
8.6 
3.6 
3.6 
8.5 
8.6 
3.5 
3.5 
3.5 
3.5 
8.4 
8.4 
3.4 
3.4 
3.3 
3.3 
8.3 
3.3 
8.8 
3.3 
3.8 
8.2 

3.2 
8.2 
3.2 
8.2 
3.2 
8.1 
3.1 
3.1 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
8.0 
2.9 
2.9 
2.9 
2.9 

^9 

2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.6 
2.4 
2.6 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2,4 
2.3 
2.4 
2.8 
2.8 
2,8 
2.3 
2.4 
2.4 
2.8 
2.3 
2.8 
2.8 
2.3 
2.8 
2.8 
2.3 
2.8 
2.3 
2.3 
2.8 
2,3 
2.3 
2.2 
2.3 
2,2 
2.2 
2.2 
2.2 

2-2 

2,2 

2.2 

2.S 

2.3 

2.2 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.4 

2.3 

2.3 

2.3' 

2.3' 

2,4  ' 

2.6  \ 

2.8  ' 

2.9  t 
2.9  1 

3.0 ; 

3.0  , 

3.1  1 

3.1  i 

3.2  , 
3.2  1 
3.2  ' 

?^l 

2  .                     

S.l 

3 

32 

4 

3.1 

6 

3.1 

6 

S.1 

7 

S.1 

8 

Si 

9 

Z.I 

10 

3.1 

11 

S-1 

12 

SI 

13 

s.1 

14 

3.2 

15 

S.2 

16 

3.4 

17 .     . 

S.4 

18 

S.4 

19 

3.4 

20 

3.4 

21 

3.5 

22 

8.5 

23 

9L5 

24 

3,5 

25 

3.5 

26 

3.5 

27 

S.5 

28 

3.5 

29 

3.5 

30 

31 

S.6 
S.6 

a  New  gage;  old  giige  4.4. 


HoTrr.3 
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litjti  tig  table  for  Cache  Creek  at  Lwv^  Lake,  Cal.^  from  January  i,  to  March  ^6,  J  90S. 


Oaire 
li«i^t. 


Feet. 
2.8 
2.9 
3.0 
3.1 
3.2 


Diachaige..    ^,G}^\ 


--I- 


Second'/eft. 
315 
:^ 
365 
390 
415 


Feet. 
3.3 
3.4 
3.5 
3.6 
3.7 


Discharge. 

Gage 
height. 

Srcond^feet. 

FM. 

440 

3.8 

465 

3.9 

490 

-     4.0 

520 

4.1 

550 

4.2 

Diflchaige.  |   heSlft.  '  I>*«charge. 


Second-feet. 
580 
610 
640 
670 
700 


Feet. 
4.3 
4.4 
4.6 
4.6 


Second-fett. 
730 
760 
790 
820 


HcUing  table  for  Cache  Creek  at  Lower  Ixike,  Cal.,  from  March  i^6  to  December  Sly  19()S 

I      Gage 
height. 


Feet. 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 


Dtflchaige. 

Gage 
height. 

Seamdrfeet. 

Feet. 

15 

3.2 

20    1 

3.3 

32 

3.4 

45 

3.5 

58    ' 

3.6 

72 

3.7 

86 

3,8 

100 

3.9 

115 

4.0 

130 

4.1 

Dl&charge. 


Gage 
leight. 


heig1 


Second-feet. 

Feet.      . 

147 

4.2 

165 

4.3 

185 

4.4 

205 

4.5 

225 

4.6 

245 

4.7 

265 

4.8 

286 

.      4.9 

305 

5.0 

325 

5.1 

Difichaige.  ' 

hei*^t. 

Second-feet. 

Feet. 

350 

5.2 

375 

5.3 

400 

5.4 

425 

5.5 

450 

5.6 

475 

5.7 

500 

5.8 

525 

5.9 

550 

6.0 

580 

Discharge. 


Second-feel. 
610 
640 
670 
700 
730 
760 
790 
820 
850 


Eit'tmated  monthly  discharge  of  Cache  Creek  at  Lower  Lake^  Cal.,  for  19()S. 
[Drainage  area,  600  square  milefl.] 


Discharge  in  second-feet. 


Month. 


Maximum.     Minimum. 


January 

February 

March , 

April j 

May j 

June 

July 

August 

September 

October 

November 

December i 

i- 
The  year 


610 
820 
850 
820 
670 
425 
285 
147 
72 
32 
147 
225 
850 


315 

680 

360 

670 

425 

285 

147 

72 

32 

16 

15 

130 

15 


Mean. 


379 

712 

724 

740 

533 

336 

208 

111 

50 

22 

54 

168 

336 


I 


Run-olT. 


Total  In 
acre-feet. 


23,304 

39,542 

44,517 

44,033 

32, 773 

19,993 

12,  789 

6,825 

2,975 

1,353 

3,213 

10,330 


Second- 
feet  per 
square 
mile. 


241,647 


0.76 

1.42 

1.45 

1.48 

1.07 

.67 

.42 

.22 

.10 

.04 

.11 

.34 


.67 


Depth  In 
Inches. 


0.88 

1.48 

1.67 

1.65 

1.23 

.75 

.48 

.25 

.11 

.05 

.12 

.39 

"9r06 
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[so.  IBO 


rUBA   RIVER  NEAR  SMARTSVILLE,  CAL. 

This  station  was  established  June  2,  1903,  by  W.  H.  Stearns-  It  is 
located  at  what  is  called  *'The  Narrows,"  1  mile  from  Smartsville, 
CaL,  18  miles  from  the  Southern  Pacific  Railway  station  at  Wheatland, 
Cal.,  and  the  same  distance  from  Marysville,  Cal.  There  are  daily 
stages  from  each  point.  The  gage  is  a  vertical  rod  bolted  to  the  rock 
cliff  on  the  left  bank  of  the  river;  it  is  graduated  to  feet  and  tenths. 
The  observer,  J.  McKeel,  reads  the  gage  once  each  day.  Discharge 
measurements  are  made  from  a  car  suspended  from  a  three-fourths- 
inch  galvanized-iron  cable.  An  auxiliary''  cable  is  stretched  parallel 
to  and  100  feet  upstream  from  the  main  cable.  The  initial  point  for 
soundings  is  on  the  left  bank  at  the  eyebolt  to  which  the  cable  is 
fastened.  The  channel  is  straight  for  200  feet  above  and  300  feet 
below  the  cable,  and  the  current  is  swift  at  all  stages.  In  the  150 
feet  above  the  cable  the  stream  has  a  fall  of  0.2  foot  and  of  0.9  foot 
in  the  200  feet  below.  Both  banks  are  high  and  rocky  and  are  not 
subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and 
sand — tailings  from  hydraulic  mining — and  is  constantly  shifting.  The 
bench  mark  is  a  cross  in  a  projecting  point  of  rock  under  the  cable  on 
the  right  bank  of  the  river  335  feet  from  the  initial  point  for  sound- 
ings. It  is  38.65  feet  above  the  zero  of  the  gage.  The  discharge 
measurements  at  this  station  will  be  approximate  only,  but  this  is  the 
best  place  that  can  be  found  on  the  main  river. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measuremeTUs  of  Yuba  River  near  SmartitmUe,  Cal.,  in  190S, 


Date. 

Hydrographer. 

Ga^e  height,^  Discharge. 

November 4  .... 

S.  G.  Bennett 

Feet. 
3.8 
6.8 
6.2 
5.5 
5.6 

Seeand'feeL 
570 

November  17 

J.  R.  McKeel 

do 

3,198 

November  30 

2,452 

December  4 

do 

1,4«2 

December  28 

do 

1,593 

HOYT.]  SAN    FRANCISCO    BAY    DRAINAGE    BASIN.  271 

Mean  daily  gatje  hi*ight^  in/eet^  of  luba  River  near  SmartsvUUy  Cal.y  for  1903. 


Day. 


I 


June. 


1 

(8.2) 

•2 

8.2 

3. 

7.8 

4 

. . 1      7. 5 

ft 

6 

7 

1      7.5 

7.7 

.   .                                     7.8 

8 

-7.6 

9 

7.3 

10 

7.4 

11 

7.0 

12 

6.8 

13 

6. 7 

14- 

6.6 

15 

6. 3 

16 

6. 2 

17 

5.9 

18 

6.7 

19 

6. 9 

20 

5. 7 

21 

5, 5 

22 

5. 6 

23 

5. 5 

24 

5.8 

25 

5.2 

26 

5. 2 

27 

5.1 

28 

5. 1 

29 

5.2 

30 

.S  3 

31 

July. 


Aug. 


6.2 
5.1 
6.0 
5.0 

(4.9) 

(4.9) 

(4.9) 

(4.8) 

(4.8) 

(4.8) 

(4.8) 

(4.7) 

(4.7) 

(4.6) 

(4.6)  , 

(4.5) 

(4.5)  . 

(4.4)  ■ 

(4.4) 

(4.3) 

(4.2) 

(4.2) 

(4.1) 

(4.1)  ' 

(4.0)  , 

(4.0)  , 

(3.9)  i 

3.9 

3.9 

3.9    ' 

3.8 


3.8 
3.8 
3.8 
3.8 
8.8 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.5 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.6 
3.5 
3.5 
3.5 


Sept. 

Oct. 

Nov. 

3.5 

3.6 

8.8 

3.5 

3.6 

8.6 

3.5 

3.6 

3.6 

3.5 

3.6 

3.8 

3.5 

8.6 

3.9 

3.5 

8.6 

3.8 

3.5 

3.6 

4.1 

8.5 

3.6 

4.0 

8.4 

3.6 

3.9 

3.5 

4.2 

3.8 

8.5 

4.7 

3.8 

3.6 

4.0 

8.3 

3.5 

3.9 

8.6 

3.5 

3.8 

10.4 

3.5 

3.7 

10.0 

3.6 

3.6 

7.4 

3.5 

3.6 

6.8 

3.5 

3.6 

6.5 

3.5 

8.6 

6.5 

3.5 

3.6 

11.0 

3.5 

3.7 

16.0 

3.5 

3.7 

11.0 

3.6 

8.7 

9.0  t 

3.5 

3.7 

8.8 

3.5 

3.7 

7.5 

3.5 

3.7 

7.0 

3.5 

8.7 

6.7 

8.5 

3.6 

6.6 

3.5 

3.6 

6.3 

3.5 

3.6 
3.6 

6.2 

Dec. 


6.1 
6.0 
6.9 
5.9 
6.8 
5.8 
5.7 
5.7 
5.6 
6.5 
5.6 
5.4 
5.5 
5.5 
5.5 
5.8 
7.5 
6.9 
6.4 
6.5 
6.3 
6.1 
6.9 
6.7 
6.7 
6.6 
6.6 
5.6 
5.5 
6.6 
5.7 


On  July  5  water  fell  below  gage.     Estimate  of  gage  heights  from  July  6  to  27, 
inclusive,  made  from  statement  of  observer,  Mr.  McKeel. 

Rating  table  for  Yuba  River  near  SmarUfville,  Col.,  for  190S. 


1     O^e 
height. 

Discharge. 

Gage 
height. 

Diachaige. 

Gage 
height. 

Feet. 

Discharge,  i 
Second-feet. 

Gage 
height. 

Discharge. 

'      fM, 

Second-feet. 

Feet. 

Second-feet. 

F^et. 

Second-feet. 

:      3.4 

460 

4.8 

1,060 

-6.8 

3,200 

11.5 

15, 150 

'       3.5 

480 

5.0 

1,200 

7.0 

3,530 

12.0 

17,000 

'       3.6 

510 

5.2 

1,350 

7.5 

4,430 

12.5 

19,100 

3.7 

540 

,      5.4 

1,510 

8.0 

5,400 

13.0 

21,200 

3.8 

570 

5.6 

1,690 

8.5 

6,400    . 

13.5 

23,400 

1      3.9 

610 

5.8 

1,890 

9.0 

7,500 

14.0 

25,600 

4.0 

650 

6.0 

2,110 

9.5 

8,800 

14.5 

27,800 

4.2 

730 

1      6.2 

2,350 

10.0 

10,200    i 

15.0 

30,000 

:      4.4 

830 

j      6.4 

2,610 

10.5 

11,700 

15.5 

32,300 

1      4.6 

t 

940 

.      6.6 

2,890 

11.0 

13,300 

16.0 

34,600 
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Ertimaied  monthly  discharge  of  Yv^  River  near  SmartsvilU,  Cal.y  for  190S. 
[Drainage  area,  1,220  square  miles.] 


Month. 


June 

July 

August 

September 

October 

November 

December 

The  period 


Discharge  In  second-feet. 

Maximum. 

Minimum. 

Mean. 

5,800 

1,270 

2,911 

1,350 

570 

-       899 

570 

480 

516 

480 

460 

479 

1,000 

510 

550 

34,600 

510 

4,893 

4,430 

1,510 
460 

2,009 

34,600 

1,751 

Total  in 
acre-feet. 


Run-off. 


Second-  I 

feet  per  Depth  in 
square  '  inches, 
mile. 


173,217 
55,277 

31,  728  \ 

28,502  [ 

33,818  , 

291,154  ' 

123,529  ' 


2.39 
.74 
.42 
.39 
.45 
4.01 
1.65 


737,225  I       1.44 


2.67 
.8?> 
.4S 
.43 
.52 
4.47 
1.9<1 

11.5? 


FEATHER  RIVER  AT  OROVILLE,  CAL, 

At  Oroville,  where  Feather  River  breaks  from  the  foothills  on  the 
western  slope  of  the  Sierra  Nevada  into  Sacramento  Valley,  it  has  a 
drainage  area  of  3,350  square  miles.  This  station  was  established  Jan- 
uary 1, 1902,  by  S,  G.  Bennett.  It  is  located  at  the  northeast  edge  of 
the  town  of  Oroville,  Cal.  Observations  of  the  daily  river  height 
were  begun  January  1,  1902,  using  the  rod  of  the  Weather  Bureau, 
which  has  been  in  place  for  a  number  of  years.  This  is  a  2-inch  ver- 
tical iron  pipe.  Readings  on  this  rod  have  been  taken  and  reported 
by  the  Weather  Bureau  during  floods  when  there  was  danger  of  over 
flow  on  the  lower  Feather  and  Sacramento  rivers.  To  avoid  negative 
readings  the  height  as  read  on  the  gage  has  been  increased  by  2  feet. 
The  gage  is  read  twice  each  day  by  D.  G.  Page.  Discharge  measure- 
ments are  made  b}'  means  of  a  cable  and  a  boat,  located  500  feet  above 
the  gage.  Flood  measurements  are  made  by  means  of  floats.  The 
channel  is  straight  for  300  feet  above  and  for  100  feet  below  the  sta- 
tion. It  has  a  width  of  about  200  feet  at  ordinary  stages  and  about 
700  feet  at  flood  stages.  The  bed  of  the  stream  is  composed  mainly  of 
rock  and  is  rough  and  permanent.  The  current  is  swift  at  ordinary 
stages.  The  minimum  midsummer  discharge,  as  far  as  known,  was  in 
1900,  when  the  stream  was  flowing  1,123  second-feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 
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Date. 


Hydrographer. 


January  27 S.  G.  Bennett 

May  8 do 

November  3 do 

December  19 do 


el^t. 

DiBchaige. 

fcCt. 

Second-feeL 

12.20 

31,256 

8.07 

12,001 

1.48 

1,289 

4.80 

5,759 

}fean  daily  gage  height,  in  feet y  of  Feather  River  at  OroviUe^  Cat.,  for  190S. 


Day. 


9. 
10. 
11. 
12. 
13- 
14. 
15- 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
'L^. 
26. 
•27. 
28. 
29. 


>  Jan.    Feb. 


4.0 
3.8 
3.6 
3.5 
8.6 
3.8 
3.8 
3.9 
4.0 
4.0 
•8.9 
3.7 
3.5 
3.5 
3.3 
3.3 
3.3 
3. 1 
3.1 
3.0 
3.0 
6.2 
7.0 
9.1 
12.5 
11.8 
12.2 
9.3 
7.8 
7.9 
7.2 


6.9 
6.3 
6.9 
6.6 
6.0 
5.0 
5.2 
5.5 
5.0 
4.8 
4.8 
4.8 
4.6 
4.6 
4.3 
4.3 
4.0 
4.0 
4.0 
8.8 
8.8 
3.8 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


Mar. 

4.0 
4.0 
5.0 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4.6 
4.5 
6.3 
8.2 
7.2 
7.1 
6.0 
6.0 
5.8 
5.5 
5.5 
5.4 
6.0 
6.0 
6.5 
6.2 
7.7 
9.1 
12.0 
20.3 
16.1 


Apr.    May.  June. 


14.6 
13.5 
12.8 
11.5 
10.8 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.1 
10.0 
9.9 
9.8 
9.8 
9.7 
9.7 
9.6 
9.6 
9.6 
9.4 
9.3 
9.2 
9.1 


9.0 
9.0 
8.9 
8.8 
8.7 
8.7 
8.6 
8.4 
8.2 
8.1 
8.1 
7.9 
7.8 
7.7 
7.4 
7.2 
7.0 
6.7 
6.5 
6.1 
6.1 
6.0 
6.0 
5.8 
5.5 
5.5 
5.5 
5.4 
5.5 
6.6 
5.7 


5.7 
5.6 
5.4 
5.1 
5.0 
4.9 
4.8 
4.8 
4.6 
4.6 
4.4 
4.4 
4.3 
3.9 
3.9 
3.9 
3.8 
3.7 
3.6 
3.5 
3.4 
3.3 
3.2 
3.2 
3.0 
3.0 
2.9 
3.0 
3.0 
2.9 


July. 


2.9 
2.8 
2.7 
2.6 
2.5 
2.5 
2.5 
2.4 
2.5 
2.5 
2.4 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 


Aug. 

1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 


Sept. 


Oct. 


1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.8 
2.5 
2.4 
2.1 
1.9 
1.8 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.6 
1.6 
1.6 
1.5 
1.6 
1.6 


Nov.    Dec. 


1.5 
1.5 
1.5 
1.6 
2.1 
1.9 
1.9 
5.2 
7.8 
9.9 
11.5 
18.8 
17.4 
19.2 
16.8 
12.3 
6.7 
5.0 
6.1 
14.9 
19.1 
14.0 
11.3 
8.6 
6.0 
4.5 
4.0 
4.8 
4.6 
4.5 


4.5 
4.4 


1 
3.7 
8.6 
3.6 
8.4 
8.4 
8.2 
3.2 
3.0 
3.2 
3.6 
7.1 
5.2 
4.8 
4.6 
4.4 
4.3 
4.0 
3.9 
8.8 
3.6 
8.6 
3.4 
8.4 
8.2 
3.5 
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Rating  table  f*)r  Feather  River  at  OrovilUy  Cal.,for  1903, 


Gage 
leignt. 


heigl 


Feet. 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.2 
2.4 
2.6 


Discharge. 

Secotidrfeet. 
1,200 
1,300 
1,400 
1,500 
1,600 
1,700 
1,800 
2,020 
2,240 
2,460 


Gage 
height. 

Discharge. 

fM. 

Second-feet. 

2.8 

2,680 

3.0 

2,900 

3.2 

3,140 

3.4 

3,380 

3.6 

3,  WO 

3.8 

3,920 

4.0 

4,200 

4.5 

4,950 

5.0 

5,750 

5.5 

6,600 

a.     D.-h.n^.  ;  »t.  I  ^^ 


heigl 


Feet, 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 
10.0 
10.5 


I  Second-feet. 

7,500 

'       8,450 

9,450 

I     10,550 

11,750 

I     13,000 

I     14,300 

;     15,700 

17,300 

19, 100 


Feet 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 


Seeond-ffft. 
21,100 
25,800 
31,500 
38,100 
45,700 
53,900 
62,800 
72,100 
81,800 
92,000 


Eistimated  monthly  discharge  of  Feather  River  at  Orotille^  Cal. ,  for  1903. 
[Drainage  area,  3,8&0  square  miles.] 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


28,500 

9,250 

95,150 

42,460 

14,300 

6,960 

2,790 

1,700 

1,300 

2,350 

83,800 

9,670 


95, 150 


Minimum. 


2,900 
3,920 
4,200 
14,580 
6,430 
2,790 
1,700 
1,400 
1,200 
1,300 
1,300 
2,900 

1,200 


Mean. 


7,517 

5,431 

11,973 

19,165 

10, 019 

4,329 

2,102 

1,506 

1,233 

1,464 

19,934 

4,213 


Total  in 
acre-feet. 


Run-off. 


Second- 
I  feet  per 
I  square 
I     mile. 


462,202 

301,623 

736, 191 

1,140,396 

616,044 

257, 593 

129,247 

92,600 

t3,369 

89,833 

1,186,155 

259,047 


7,407  ,5,344,300 


2.24 

1.62 

3.57 

5.72 

2.99 

1.29 

.63 

.46 

.37 

.44 

5.95 

1.26 


2.11 


Depth  in 
inches. 


2.58 

1.6',< 

4.11 

6.42 

3.45 

1.44 

.73 

.52 

.41 

.51 

6.W 

1.4i) 


29.95 


STONY   GREEK   NEAR   FRUTO,  CAL. 

On  January  30,  1901,  a  gaging  station  was  established  by  Burt  Cole 
at  Julian's  ranch,  6  miles  northwest  of  the  town  of  Fruto,  Cal.,  to 
determine  the  amount  of  water  available  for  storage.  The  observer 
is  Mrs.  Lee  Julian. 
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The  observations  at  this  station  during  1903  have  been  made  under 
t  \xe  direction  of  J.  B.  Lippincott,  supervising  engineer. 

DUtcharge  meamtreihenUt  of  Stony  Creek  near  Frulo^  Cal,,  in  190S. 
Date.  Hydroprapher. 


Qaxe 
leight. 


hej 


January  30 
May  14 

August  1  .. 
October  30, 


S.  (t.  Bennett. 

do 

do 

do 


Feet. 
7.66 
4.15 
3.10 
3.20 


Discbaisre. 

Second-feet, 

3,374 

322 

10 

13 


Mean  daily  gage  height,  in  feet,  of  Stony  Creek  near  FnUo,  Cat.,  for  190S. 


Day. 


I  Jan.  '  Feb.  |  Mar.   Apr. 


1    



5.50 

2 

5.50 

S 

4      

5.40 
5.40 

5    

5.30 

6 

5.30 

7 

5.30 

8 

5.20 

9 

5.20 

10 

5.10 

11 

5.10 

12 

5.10 

13   

5.10 

14 

5.00 

15 

5.00 

16 

5.00 

17        .... 

5.00 

18 

5.00 

19 

5.00 

20 

4.90 

21 

4.90 

22 

5.70 

23 

6.20 

24 

7.10 

25 

8.60 

26 

8.0O 

27 

28 

7.80 
7.30 

29 

30 

31 

6.60 
7.90 
6.70 

6.10 
6.90 
5.60 
5.50 
5.50 
5.50 
6.50 
6.30 
5.80 
5.80 
5.90 
5.60 
5.50 
5.50 
5.60 
5.40 
5.40 
5.80 
5.30 
5.80 
5.20 
5.20 
5.80 
5.60 
5.50 
5.40 
5.40 
5.30 


I 


5.30 

5.20  I 

6.20 

5.20  i 

5.40  I 

5.40  I 

5.30 

5.20 

5.20 

fi.20 

5.10 

5.10 

7.00 

7.10 

7.60 

7.30 

6.70 

6.30 

6.20 

6.10 

6.00 

5.80 

5.80 

6.00 

6.00 

5.90 

6.10 

9.10 

7.20 

7.40 

7.00 


6.60 
6.20 
6.20 
6.10 
5.90 
5.70 
5.70 
5.60 
5.50 
5.40 
5.30 
5.20 
5.20 
5.20 
5.20 
5.10 
5.10 
5.20 
5.20 
5.20 
5.10 
5.10 
5.00 
5.00 
4.90 
4.90 
4.80 
4.80 
4.80 
4.70 


May. 'June. 


July.   Aug. 


4.70 
4.70 
4.70 
4.60 
4.60 
4.60 
4.60 
4.60 
4.50 
4.50 
4.50 
4.40 
4.40 
4.30 
4.20 
4.20 
4.20 
4.20 
4.10 
4.10 
4.10 
4.10 
4.00 
4.00 
3.90 
3.80 
8.70 
8.70 
3.60 
3.60 
3.60 


3.60 
8.40 
3.40 

\  3.80 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 

I  3.10 


8.10  3.10 
3.10  '  3.10 
8.10  !  3.10 


Sept. 


8.10 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 
8.00 
3.00 
8.00 
3.00 
3.00 
3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 


3.10 
3.10 
8.10 
3.10 
3.10 
3.10 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 


3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 


Oct.    Nov. 


3.10 
8.10 
3.10 
3.20 
3.20 
3.20  . 
8.20  ' 
8.20  I 
8.20  I 
3.20  I 
3.20 
3.20  I 

8.20 : 

8.20  I 

8.20 

3.20 

8.20 

3.20 

3.20 

3.80 

3.30 

3.30 

3.30 

3.30 

3.20 

3.20 

3.20 

3.20 

3.20 

3.20 

8.20 


3.20 
3.20 
3.20 
8.20 
3.20 
8.20 
8.20 
8.20 
3.20 
8.20 
3.20 
4.80 
4.80 
6.90 
5.30 
4.40 
4.10 
8.70 
4.90 
6.90 
8.10 
6.80 
5.80 
5.30 
4.90 
4.60 
4.40 
4.30 
4.30 
4.20 


Dec. 

4.10 
4.10 
4.10 
4.00 
4.00 
8.90 
8.90 
8.90 
8.90 
8.90 
8.90 
3.90 
8.90 
4.00 
4.00 
7.40 
6.90 
5.80 
4.80 
4.80 
4.70 
4.70 
4.60 
4.60 
4.60 
4.30 
4.30 
4.30 
4.20 
4.20 
4.20 
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Rating  table  for  Stony  Creek  near  FrutOy  Cal.,  for  190S. 


[50. 190. 


Gage 
height. 

Discharge. 

Gage 
height. 

Dlflchaige. 

Gage 
height 

1 
Discharge.  , 

1 

Second-feet.  ! 

Giige 
height. 

DiKhanre. 

F^. 

Second-feet. 

Feet. 

Second/eet. 

1      F^ 

Fhet. 

Seamd/fft. 

2.9 

4 

3.9 

170 

5.8 

1,250 

7.8 

3,605 

3.0 

7 

4.0 

200 

6.0 

1,430     1 

8.0 

3,900 

3.1 

10 

4.2 

260 

6.2 

1,625     1 

8.2 

4,206 

3.2 

15 

4.4 

330 

6.4 

1,835    1 

8.4 

4,520 

3.3 

26 

4.6 

410 

6.6 

2,050 

8.6 

4,840 

3.4 

43 

4.8 

500 

6.8 

2,275 

8.8 

5,170 

3.5 

63 

5.0 

620 

7.0 

2,510 

9.0 

5,510 

3.6 

88 

5.2 

765 

7.2 

2,765 

9.2 

5,860 

3.7 

113 

5.4 

920 

7.4 

3,035 

9.4 

6,220 

3.8 

140 

5.6 

1,080 

1      7.6 

3,315 

9.6 

6,600 

Estimated  monthly  discharge  of  Stony  Creek  near  FrtUOf  CW.,  for  190S. 
[Drainage  area,  760  square  miles.] 


DiHcharge  in  second-feet 


Rnn-off. 


Month. 


January  

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 


4,840 

1,940 

5,685 

2,050 

450 

63 

10 

10 

10 

26 

4,050 

3,105 


Minimum. 


Mean. 


Total  in 

acre-feet    |  second-feet 
per  square 
mile. 


5,  685 


560 

1,423 

765 

1,087 

690 

1,663 

450 

892 

63 

276 

10 

16 

4 

7 

7 

10 

7 

8 

10 

16 

15 

613 

170 

462 

539 


87, 497 

60,369 

102, 254 

53,078 

16,971 

952 

430 

615 

476 

984 

36,476 

28,407 


388,509 


1.87 

1.43 

2.19 

1.17 

.36 

.02 

.01 

.01 

.01 

.02 

.81 

.61 


Deptli  ill 
inches. 


2.16 
1.4** 
2.52 
1.31 
.42 

.o: 

.01 
.01 
.02 
.90 
.70 

9.?>: 


m'cLOUD  RIVER  NEAR  GREGORY,  CAL. 

This  station  was  established  March  23,  1902,  at  the  request  of  the 
consulting  engineer  of  the  McCloud  River  Electric  Company,  with 
the  understanding  that  they  would  maintain  the  station.  The  water- 
shed of  McCloud  River  includes   the   southern  and  eastern  slopes 
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of  Mount  Shasta  and  is  heavily  timbered.  The  river  is  fed  by  the 
numerous  springs  and  its  minimum  flow  is  about  1,100  second-feet. 

The  gage  rod  is  a  2  by  3  inch  timber  nailed  and  wired  to  a  tree  on 
the  right  bank  of  the  stream  at  Johns  Camp,  14  miles  east  of  Gregory. 
Measurements  are  made  from  a  car  suspended  from  a  wire  cable. 
There  is  an  auxiliary  cable  50  feet  upstream  from  the  main  cable. 

The  initial  point  of  sounding  is  at  the  gage  rod  on  the  right  bank 
of  the  stream.  The  channel  is  straight  for  300  feet  above  and  for  600 
feet  below  the  gaging  station.  The  current  is  swift  at  all  stages. 
The  banks  are  high  and  wooded  and  not  liable  to  overflow.  The 
bed  is  composed  of  limestone  on  the  sides,  with  some  large  river 
gravel  and  bowlders  in  the  center  of  the  channel.  Sufficient  meter 
measurements  have  not  been  taken  to  construct  a  rating  curve. 

The  observations  at  this  station  during  1903  have  been'  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  meamiremenU  of  McCloud  Rwernear  Gregory ^  Ccd.j  in  190S-S, 


Date. 

Hydrographer. 

Gage  height. 

Discharge. 

1902. 
September  23 

S.  G.  Bennett 

Feet. 
1.45 
6.00 

1.50 

Second-feet. 
1,272 

November  9 

J.  D.  Schuyler 

9,071 

1903. 
July  31 

8.  G.  Bennett 

1,449 

Mean  daUy  gage  height^  in  feet,  of  McCloud  River  near  Gregory,  fhLy  for  100?. 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.3 
1.8 
1.4 
1.4 
1.4 
1.4 
1.6 
1.5 
1.6 

1.5 
1.5 
•  1.4 
1.4 
1.4 
1.5 
1.6 
8.8 
7.5 
6.4 
8.7 
8.2 
8.1 
3.0 
2.8 
2.8 

1.9 
1.9 
1.8 
1.8 
1.9 
1.9 
2.9 
8.4 
3.4 
4.6 
4.9 
4.3 
3.8 
8.2 
2.9 
2.8 

17 

1.6 
1.4 
1.4 
1.4 
1.6 
1.6 
1.7 
2.1 
2.6 
1.8 
1.6 
1.6 
1.6 
1.5 
1.5 

3.1 
3.7 
3.6 
2.9 
2.7 
2.5 
2.4 
2.3 
2.2 
2.1 
2.0 
2.0 
1.9 
1.9 

2.6 

2 

18 

2.5 

3       

19 

2.4 

4 

20 

2.3 

5 

21 

2.2 

6     .                           

1  22 ! 

2.3 

7     

|23 

1.5 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 

2.8 

8 

24 

2.4 

9 

25 

2.5 

10     .              

26 

3.2 

11       

27 

3.1 

12 

28 

2.9 

13             

29       

2.7 

14     

.  . 

30 

2.6 

15  

31 

2.4 

16 « .-.. 

i 
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Mean  daily  gage  Iieightf  in  feet,  of  McCloud  River  near  Gregory,  Col.,  for  190S. 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 


Day. 


27 

28 

29 

80 

31 


Jan. 

Feb. 

Mar. 

Apr. 

May.; 

2.4 

2.9 

2.4 

4.9 

2.6 

2.3 

2.7 

2.4 

4.4 

2.5 

2.2 

2.6 

2.6 

4.0 

2.5 

2.1 

2.6 

2.6 

3.8 

2.5 

2.1 

2.5 

2.5 

3.5 

2.6 

2.1 

2.4 

2.5 

3.4 

2.6 

2.0 

2.5 

2.4 

3.2 

2.5 

2.0 

2.3 

2.5 

3.2 

2.4 

2.0 

2.3 

2.4 

8.2 

2.4 

2.0 

2.2 

2.4 

8.1 

2.4 

1.9 

2.3 

2.7 

3.0 

2.4 

1.9 

2.4 

4.0 

2.9 

2.4 

1.9 

2.3 

4.1 

2.9 

2.4 

1.9 

2.3 

4.8 

2.8 

2.3 

1.8 

2.2 

4.3 

2.8 

2.3 

1.8 

2.2 

3.8 

2.7 

2.2 

1.8 

2.1 

3.5 

2.7 

'  2.2 

1.8 

2.1 

3,0 

2.6 

2.2 

1.8 

2.1 

2.9 

2.6 

2.1 

1.8 

Zl 

2.8 

2.6 

2.1 

2.1 

2.1 

2.7 

2.6 

2.1 

3.0 

2.2 

2.6 

2.6 

2.1 

3.5 

2,7 

2.6 

2.7 

2.1 

5.3 

2.7 

2.7 

2.7 

2.0 

7.7 

2.7 

3.1 

2.7 

2.0 

6.6 

2.6 

3.5 

2.7 

2.0 

4.7 

2.6 

8.8 

2.7 

2.0 

4.0 

2.6 

6.0 

2.6 

2.0 

3.5 

7.2 

2.6 

2.0 

3.3 

6.6 

2.6 

2.0 

3.1 

6.8 

1.9 

2.0 
1.9 
2.0 
1.9 
1.9 
1.9 
1.9 
L9 
1.8 
1.9 
1.8 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 


July.  Aug, 


1.7 

1.6 
1.7 
1.6 
1.7 
1.6 
1.7 
1.6 
1.6 
1.6 
1.5 
1.6 
1.5 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 


1.52 
1.52 
1.62 
1.S2 
1.62 
1.52 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.45 
1.45 
1.46 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1^.45 
1.45 
1.45 
1.45 
L46 
1.46 
1.46 
1.46 


Sept. 


1.46 
1.45 
1.45 
1.45 
1.46 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.46 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.45 


Oct 

Nov.' 

1 

1.45 

1.40 

1.48 

1.40 

1.62 

1.52 

1.50 

1.60 

1.46 

1.48 

L40 

1.45 

1.40 

1.45 

1.40 

1.45 

1.40 

1.45 

1.40 

1.50 

l.CO 

1.65 

l.» 

1.80 

1.65 

1.95 

1.45 

6.05 

1.45 

3.75 

1.45 

1.90 

1.45 

1.82 

1.45     l.SO 

1.45     2.85 

1.45 

4.50 

1.40 

8.10 

1.40 

7.25 

1.40 

6.20 

1.40 

4.95 

1.40 

4.60 

1.40 

4.10 

1.40 

3.70 

L40 

2.65 

1.40 

2.65 

1.40 

2.60 

1.40 

2.40 

2.22 

2.00 

1.92 

1.10 

l.W 

1.68 

1.72 

1.78 

1.78 

1.70 

1.70 

L78 

1.85- 

1.95 

2.20 

2.fi5 

2.38 

222 

260 

2.45 

2.f2 

2.52 

2.50 

248 

242 

242 

232 

228 

220 

212 


SACRAMENTO  RIVER   NEAR  RED   BLUFF,  CAL. 

The  gaging  station  at  Jellys  Ferry,  which  is  located  12  miles  above 
the  town  of  Red  BluflF,  was  established  April  ^0, 1895.  The  right  bank 
of  the  river  is  high,  but  the  left  bank  is  liable  to  overflow  when  the 
river  rises  above  the  26-foot  mark.  The  river  has  been  known  to  reach 
the  36-foot  mark.  Because  of  the  liability  to  overflow,  it  was  deemed 
advisable  to  select  a  new  gaging  station  where  the  water  at  flood  stage 
would  be  more  confined.  A  point  in  Iron  Canyon,  where  the  river  had 
been  gaged  by  the  State  engineering  department  in  1879  and  by  the 
commissioner  of  public  works  in  1893-94,  was  chosen  as  a  new  gaging 
station.  The  river-stage  rod  used  by  the  commissioner  of  public 
works  was  still  in  place  and  has  been  used  in  making  river-height 
observations  since  January  28, 1902,  the  date  upon  which  the  observa- 
tions were  begun.  The  river  at  this  point  in  lower  portion  of  Iron 
Canyon,  4  miles  above  *Red  Bluflf,  has  a  direct  course  for  2  or  3  miles. 
The  width  between  banks  at  low  water  is  about  600  feet.     The  depth 
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of  water  at  low  stages  averages  6  feet  with  a  maximum  depth  of  1)  feet. 
Tho  banks  are  steep  and  lirm.  The  river  flows  in  a  bed  of  coarse 
gravel  and  cobbles  with  here  and  there  a  small  bowlder.  The  bed 
rock  is  lava.  Discharge  measurements  are  made  from  a  cable  800 
feet  long,  which  is  anchored  in  the  lava  rock  that  forms  the  wall  of 
the  canyon.     The  observer  at  Iron  Canyon  was  F.  A.  Wilcox. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott»  supervising  engineer. 

Discharge  measurements  of  Sacramento  River  near  Red  Bluff f  Cal.f  in  190S. 


Date. 


Hydroirnpber. 


January  28 S.  G.  Bennett. 

May  16 do 

July  30 1 do 

October  28 ! do 

I>ecemberl5 ' do 


I 


height. 

Diacharge. 

Feet. 

Second-feet. 

10.90 

46,654 

2.95 

10,034 

1.05 

4,625 

1.07 

4,501 

2.20 

7,461 

Mean  daily  gage  height^  infeety  of  Sacramento  River  near  Red  Bluffs  Col.  y  for  190S. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

90 

81 


Jan. 

4.8 

3.9 
8.6 
3.5 
3.4 
3.3 
3.2 
3.1 
3.0 
2.9 
2.8 
2:8 
2.7 
2.7 
2.7 
2.5 
2.5 
2,4 
2.4 
2,4 
2.8 
8.6 
13.9 
13.5 
22.8 
(18.3) 
14.0 
11.0 
8.7 
8.8 
8.3 


Feb. 


7.4 
6.5 
5.8 
5.3 
6.0 
4.7 
4.7 
5.4 
5.1 
5.8 
6.0 
6.0 
5.2 
4.8 
4.4 
4.2 
4,1 
8,9 
3.8 
3.8 
8.8 
3.9 
5.1 
5.4 
5.3 
6.1 
4.9 
4.8 


Mar. 


Apr. 


(4.8) 
(4.8) 
5.1 
(6.7) 
6.3 
6.3 
6.3 
8.0 
6.3 
5.6 
5.8 
8.8 
11.0 
15.3 
13.3 
11.0 
9.3 
8.0 
7.1 
6.3 
6.1 
5.8 
6.6 
5.6 
6.3 
7.4 
8.0 
13.6 
15.7 
12.0 
11.4 


10.0 
8.7 
7.7 
7.4 
6.8 
6.4 
6.1 
5.9 
5.9 
5.8 
5.4 
6.2 
6.0 
4.9 
4.8 
4.6 
4.5 
4.9 
4.6 
4.3 
4.3 
4.3 
4.8 
4.3 
4.3 
4.3 
4.2 
4.1 
4.0 
4.0 


May. 


4.0 
4.0 
4.0 
4.0 
4,0 
4.0 
3.9 
3.8 
8.6 
8.6 
3.5 
3.4 
3.3 
3.2 
3.1 
3.0 
3.0 
3.9 
3.9 
2.8 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.4 
2.4 


Jane. 

July. 

2.4 

1.0 

2.4 

1.5 

2.3 

1.5 

2.2 

1.4 

2.1 

1.4 

2.0 

1.4 

2.0 

1.4 

2.0 

1.4 

2.0 

1.4 

2.0 

1.3 

2.0 

1.3 

1.3 

1.3 

1.3 

1.8 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

1.6 

1.2 

1.5 

1.2 

1.5 

1.1 

1.5 

1.1 

1.5 

1.1 

1.5 

1.1 



1.1 

Aug. .  Sept.    Oct.  '  Nov. 


1.05 

1.06 

1.05 

1.05 

L05 

1.05 

1.05 

1.06 

1.05 

1.00 

1.00 

1.00 

.«6 

.95 

.95 

.95 

.95 

.95 

.95 

.96 

.96 

.95 

.95 

.95 

.95 

.95 

.95 

.96 

.96 

.95 

.95 


.95 

.96 

.95 

.95 

.95 

.95  I 

.90  ! 

.90  i 

.90 

.90  I 

.90 

.90  ' 

I 
.90 

.90 ; 

.90  ! 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
1.00 
1.00 


1.1 
1.1 
1.1 
1.1 
1.4 
1.5 
1.6 
1.5 
1.4 
1.3 
1.8 
1.8 
3.3 
6.8 
4.8 
8.8 
8.6 
8.6  I 
4.2 
12.0 
19.0 
21.5 
14.0 
11.3 
9.0 
6.7 
4.9 
4.0 
4.0 
4.0 


Dec. 

8.5 
8.4 
3.2 
3.1 
3.0 
2.7 
2.6 
2.5 
2.6 
2.4 
2.4 
2.8 
2.3 
2.3 
2.3 
7.5 
11.7 
4.8 
4.7 
7.1 
4.9 
4.7 
4.1 
8.9 
3.5 
3,8 
3.2 
3.1 
2.9 
2.7 
3.1 
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Rating  table  for  Sacravienio  River  near  Red  Bluffs  Cal.,for  190S. 


Gage 
height. 

Discharge. 

Gage 
hel^it. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Diflcharge. 

Feet. 

Second'feeL 

Feet. 

Second-fert. 

Ftet. 

Second/cci. 

Feet. 

Secarui/tft 

1.0 

5,000 

2.2 

7,840 

5.0 

17,100     1 

15.0 

68,200 

1.1 

5,220 

2.4 

8,380 

5.5 

19,100     1 

16.0 

75,100 

1.2 

5,440 

2.6 

8,950 

6.0 

21,100 

17.0 

82,200 

1.3 

5,660 

2.8 

9,550 

7.0 

25,300     ' 

18.0 

89,700 

1.4 

5,880 

3.0 

10,150 

8.0 

29,700    i 

19.0 

97,600    1 

1.5 

6,100 

3.2 

10,  790 

9.0 

34,300 

20.0 

ia5,900 

1.6 

6,340 

3.4 

11,430 

10.0 

39,100 

21.0 

114,600 

1.7 

6,580 

3.6 

12,090 

11.0 

44,200 

22.0 

123,700 

1.8 

6,820 

3.8 

12,  770 

12.0 

49,700 

23.0 

133,200 

1.9 

7,060 

4.0 

13,460 

13.0 

55,600 

24.0 

143,100 

2.0 

7,300 

4.5 

15,200 

14.0 

61,700 

1 

25.0 

153,400 

Egtimaled  monthly  discharge  of  Sacramento  River  near  Red  Bluff,  OaLyfor  1903. 
[Drainage  area,  9,295  sqaare  miles.] 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


131,  300 

27,060 

73,000 

39,100 

13,450 

8,380 

6,100 

5,110 

5,000 

7,570 

119, 100 

48, 020 


131,300 


Minimum. 


8,380 

12,  770 

16,340 

13,450 

8,380 

6,100 

5,220 

4,890 

4,780 

5,220 

5,220 

8,110 


4,780 


Mean. 


25,561 

17, 186 

31,555 

18,  791 

10,948 

6,970 

5,589 

4,965 

4,813 

5,347 

21.955 

13, 101 


Total  in 
acre-feet. 


1,571,685 
954,462 

1,940,242 

1, 118, 142 
673, 166 
414, 744 
343,654 
305, 286 
286,393 
328,774 

1,306,413 
805,549 


Run-off. 


13, 898 


10,048,510 


2.75 

1.85 

3.39 

2.02 

1.18 

.75 

.60 

.53 

.52 

.58 

2.36 

1.41 


3.17 

i.a3 

3.91 

2.25 

1.36 

.84 

.69 

.61 

.58 

.67 

2.63 

1.63 


1.50 


20.27 


MOKELUMNE   RIVER   AT   ELECTRA,  CAL. 

This  station  was  established  January  1, 1900,  by  Burr  Bassell.  It  is 
located  3  miles  above  the  wagon  bridge,  on  the  Mokelumne  Hill  and 
Jackson  road.  It  is  one-half  mile  below  the  Standard  Electric  Com- 
pany's power  house  and  the  post-office  at  Electra,  Cal.  The  gage  is  a 
large  inclined  timber  bolted  to  a  tree  on  the  left  bank.  It  is  read 
twice  each  day  by  H.  F.  Vogt.     Discharge  measurements  are  made  by 
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meaii8  of  a  cable  and  car  200  feet  below  the  gage.  The  initial  point 
for  soundings  is  the  anchor  sheave  to  which  the  cable  is  fastened  on 
the  right  bank.  The  channel  is  straight  for  300  feet  above  and  for 
900  feet  below  the  station.  The  current  is  swift  at  high  stages,  but 
there  are  cross  currents  at  extreme  low  water.  Both  banks  are  high 
and  are  not  liable  to  overflow.  The  lower  part  of  the  right  bank  is 
composed  of  hard  gravel.  The  upper  part  of  the  right  bank  and  the 
entire  left  bank  are  composed  of  solid  rock.  The  bed  of  the  stream 
is  composed  of  rock  and  gravel  and  is  fairly  permanent. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measuremetiis  of  Mokelumne  River  at  EUctra^  Col. ,  in  190S. 


Date. 


Hydroifrapher. 


May  11 S.  G.  Bennett . 

June  18 * do 


Gage 
holght. 

Fret. 
8.10 
6.45 


Diflchanere. 

Second-JeH. 
4,767 
2,039 


Mean  daily  gage  height  in  feet  of  Mokelumne  River  at  Electra,  Col. ,  for  1903. 


Day. 


May.      June.     July. 


Aug. 


Sept.       Oct. 


Nov. 


Dec. 


1.. 

2. 

3. 

4. 

5.. 

6. 

7.. 

«., 

9.. 
10.. 
11. 
12.. 
13. 
14.. 
15. 
16. 
17.. 
18., 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
51. 


8.2 


5.C  i 

5.6 

4.8 

5.1 

4.2 

4.5 

8.9 

8.9 

4.5 

4.9 

6.1 

7.5 

7.8 

8.5 

9.8 


8.4 ; 

8.7 

8.5 

8.1  I 

7.5' 

8.0  ' 

7.9 

8.0 

7.6  ' 

7.2 

4.7 

6.8 

7.0 

7.1 

7.0 

5.6 

5.7 

6.8 

6.8 

6.6 

6.5 

6.5 

6.1 

6.1 

6.3 

6.1 

6.1 

5.8 

5.5 

5.3 


6.3 

6.2 

4.7 

4.9 

4.7 

4.6 

4.7 

4.8 

4.7 

4.7 

4.5 

4.4 

4.6 

4.6 

4.7 

4.4 

4.4 

4.4 

4.2 

4.3  I 

4.8 

4.3 

4.3 

4.2 

4.3 

4.2 

4.2 

4.4 

4.2 

4.2 

4.3 


4.2 
4.1 
4.2 
4.3  i 
4.8  , 
4.S. 

4.2  ! 
4.2 

4.3  : 
4.2  i 
4.2 
4.2 
4.2 
4.2 
4.3 
4.1 
4.2 
4.3 
4.2 
4.2 
4.3 
4.3 
4.2 
4.2 
4.^ 

4.: 

4.3 
4.3 
4.3 
4.4 
4.4 


4.3 
4.8 

4.: 

4.4 
4.3 
4.2 
4.3 
4.4 
4.4 
4.3 
4.8 
4.4 
4.3 
4.3 
4.3 
4.4 
4.3 

4.; 

4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.4 
4.3 
4.4 
4.3 
4.4 
4.4 


4.3 
4.3 
4.2 
4.3 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.8 

4.2  I 

4.3  I 
4.2 
4.1 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.8 
4.2 
4.2 
4.3 
4.3 
4.2 
4.3 
4.3 
4.3 


4.3 
4.8 
4.4 
4.8 
4.3 
4.3 
4.3 
4.4 
4.5 
4.4 
4.5 
4.7 
8.4 
6.7 
5.8 
5.4 
4.7 
4.5 
4.5 
5.9 
6.2 
5.7 
5.5 
5.7 
5.7 
5.4 
5.1 
4.9 
4.9 
4.7 


4.8 
4.6 
4.6 
4.4 
4.4 
4.8 
4.8 
4.2 
4.2 
4.2 
4.3 
4.3 
4.2 
4.1 
4.1 
4.1 
4.1 
4.3 
4.3 
4.2 
4.3 
4.2 
4.2 
4.8 
4.1 
4.1 
4.2 
4.2 
4.1 
4.2 
4.5 
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STREAM   MEASUREMENTS   IN   1903,  PART   IV. 
RfUing  table /or  Mokelumne  River  at  Electro,  Col.,  for  190S. 


[no.  100. 


(}age 
height. 


Feet. 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
6.0 


Discharge,  i 

Gage 
height. 

Second-feet.  ' 

Feet. 

90  : 

5.1 

140    ; 

5.2 

200     ' 

5.3 

260 

5.4 

330    ' 

5.5 

400    1 

5.6 

470    1 

5.7 

540 

5.8 

620 

5.9 

700 

6.0 

Discliarge.  ' 
Second-feet.  \ 

780  ; 

860  I 

940  1 

1,020  i 

1,100  I 

1,200  ; 

1,300  ' 

1,400  I 

1,500  ' 
1,600 


le^ht.       l>i«chan.e.    ,   ^^^^     ,   Di«eharg.. 


hej 


Feet. 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 


I  Second-feet. 

1,800 
I  2,000 
!  2,240 
'  2,480 
I  2,730 
i  2,990 
I  3, 260 
I  3,550 
'   3,850 

4,160 


Feet. 
8.2 
8.4 
8.6 
8.8 
9.0 
9.2 
9.4 
9.6 
9.8 

10.0 


I 


Second-f€fi. 
4,480 
4,820 
5,160 
5,500 
5,870 
6,280 
6,700 
7,140 
7,610 
8,100 


Estimated  monthly  discharge  of  Mokelumne  River  at  Electra,  Cal.^for  1 90S. 
[Drainage  area,  537  square  miles.] 


Month. 


June 

July 

August 

September. 
October  . . . 
November . 
December  . 


The  period  . . . 


Maximum. 

5,330 
940 
260 
260 
260 

4,820 
540 


5,330 


^e  in  second-feet. 

Minimum. 

Mean. 

470 

2,616 

140 

344 

90 

170 

140 

222 

90 

181 

200 

855 

90 

188 

90 

654 

Total  in 
acre-feet. 


Run-off. 


Second- 
feet  per 
square 
xnile. 


155,663  I 
21, 152  I 
10,453  I 
13,210  I 
11,129 
50,876 
11,560 


4.87 
.64 
.32 
.41 
.34 

1.59 
.35 


274,043  I       1.22 


Depth  in 
inches. 


5.43 
.74 
.37 
.46 

.39 

1.77 

.40 

9.56 


HOYT.] 


SAN   FRANCISCO    BAY    DRAINAGE    BASIN. 


283 


STANISLAUS  KIVKK  AT   KNKIHTS   FERRY,  CAL. 

This  station  was  established  May  19,  1903,  by  \V.  H.  Stearns.  The 
station  is  located  200  feet  from  the  post-oflSce  at  Knights  Ferry.  There 
is  an  island  800  feet  above  the  gaging  station  and  a  dam  on  each  chan- 
nel at  the  head  of  the  island.  The  Stanislaus  Milling  and  Power 
Company's  power  house  is  on  the  right  bank  of  the  river  below  one  of 
these  dams  and  about  1,0(X)  feet  above  the  gaging  station.  Ordinary 
and  low  water  stages  are  read  on  a  2-inch  iron  pipe  driven  into  the  bed 
of  the  sti'eam.  For  high  stages  the  gage  is  a  1  by  6  inch  plank  nailed 
to  a  6  by  6  inch  post  on  the  right  bank  of  the  river.  The  graduations 
on  both  gages  are  to  feet  and  tenths.  The  gage  height  is  read  twice 
each  day  by  J.  F.  Cannon.  Discharge  measurements  are  made  from 
a  car  suspended  from  a  f-inch.galvanized-iron  cable.  Above  and 
parallel  with  the  main  cable  is  another  smaller  one,  from  which  a  stay 
line  can  be  run  to  the  meter  to  hold  it,  in  flood  measurements,  against 
the  swift  current.  The  initial  point  for  soundings  is  the  eyebolt,  to 
which  the  cable  is  fastened  on  the  right  bank.  The  channel  is  straight 
for  500  feet  above  and  below  the  cable.  At  ordinary  and  high  stages 
the  stream  has  a  fall  of  0.47  foot  in  the  500  feet  above  the  cable,  and 
of  0.68  foot  in  the  500  feet  below.  Both  banks  are  composed  of 
cemented  gravel  and  are  high.  The  left  bank  is  not  subject  to  over- 
flow. In  extreme  floods  the  right  bank  has  been  known  to  be  over- 
flowed, flooding  the  yards  and  houses  next  the  river.  The  bed  is  of 
gravel  and  is  subject  to  some  change  from  the  addition  of  material 
which  is  washed  down  from  the  island  above.  The  bench  mark  is  a 
spike  driven  into  a  6  by  6  inch  redwood  post  near  the  upper  section  of 
the  gage.     Its  elevation  is  12  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurements  of  Stanislaus  River  at  Knights  Ferry  j  Cal.j  in  J  90S. 


Date. 


Hydrographer. 


June  13 

June  15 

September  22 . 
November  26  . 


S.  (t.  Bennett. 

do 

do 

do 


(«a«e  height. 

Discharge. 

FrH. 

Second-feet. 

10.05 

3,704 

9.60 

2,854 

5.60 

32 

7.15 

64S 
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Mean  daily  gage  height  ^  infeet,  of  Stanislaug  River  at  Knights  Ferry ^  Col.  ^  for  190S. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

11.4 
11.4 
10.9 
10.5 
10.4 
10.8 
10.9 
10.6 
10.5 
10.1 
10,1 

8.4 

8.8 

8.1 

8.1 

8.0 

7.7 

7.7 

7.2 

7.1. 

7.1 

7.0 

6.4 
6.5 
6.4 
6.3 
6.4 
6.4 
6.3 
6.3 
6.2 
6.2 
6.1 

5.7 
5.7 
6.7 
6.7 
6.6 
5.6 
5.7 
5.6 
.  5.6 
5.5 
6.5 

5.5 
5.5 
5.5 
5.5 
5.5 
5.6 
5.7 
5.7 
5.7 
5.7 
5.7 

5.7 
5.7 
5.7 

5.7 
5.7 

5.7 
6.7  1 
5.7 
5.7, 
5.7 
5.7  1 

f..s 

2 

6.: 

3 ■ 

6.« 

4 

6.6 

5 

6.6 

6 

6.n 

7 , 

&..S 

8 

&5 

9 

Kh 

10 

6.4 

11 ' 



C..4 

12 



9.9 

6.9 

6.1 

5.6 

5.7 

7.3 

6.3 

13 

9.8 

6.9 

6.1 

6.5 

5.7 

8.2 

6.3 

14 

........ 

9.8 

6.9 

6.0 

5.5 

5.7 

8.5 

6.3 

15 

9.6 

6.9 

6.0 

5.5 

5.7 

8.7! 

6.3 

16 

9.1 

6.9 

5.9 

6.5 

5.7 

7.4 

6.3 

17 

9.1 
8.8 
9.3 

7.0 
6.9 
6.8 

5.9 
5.9 
5.9 

5.5 
5.5 
5.6 

5.6 
5.6 
5.6 

6.9 
6.9  ' 
6.8 

6.4 

18 1 

6.6 

19 

9.6 

6.5, 

20 

9.6 

9.0 

6.9 

5.9 

6.6 

5.7 

7.3 

6.4 

21 

9.5 

9.4 

6.7 

5.9 

5.6 

5.7 

9.1 

CL4 

22 

9.3 

9.1 

6.6 

5.9 

5.6 

5.7 

8.1' 

6.3 

23 

9.1 

9.0 

6.6 

5.8 

5.6 

5.7 

'•■^i 

6.3 

24 

9.0 

8.9 

6.6 

5.8 

5.6 

5.7 

7.8 

6.3 

25 

8.9 

9.1 

6.5 

5.8 

5.6 

5.7 

7.4 

6.3 

26 

9.1 

9.0 

6.5 

5.8 

6.6 

5.7 

7.1 

6.S 

27 

9.2 

8.9 

6.5 

5.8 

5.5 

5.7 

7.0 

6.3 

28 

9.4 

9.0 

6.5 

6.8 

5.5 

5.7 

7.0 

6.3 

29 

10.2 

8.6 

6.5 

5.8 

6.5 

5.7 

6.9 

6.3 

30 

11.0 

8.6 

6.5 

6.7 

5.5 

6.7 

6.8 

6.3 

31 

'      11.7 

* 

6.4 

5.7 

5.7 

1 

1 

&3 

Rating  table  for  Stanislaus  River  at  Knights  Ferry ^  CkU.,  from  May  19  to  December  SU 

1903. 


Gage 
height. 


Feet. 
5.6 
5.6 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
6.3 
6.4 


Discharge. 

Gage 
height. 

Secondr/eet. 

Jfert. 

25 

6.5 

35 

6.6 

50 

6.7 

75 

6.8 

100 

6.9 

125 

7.0 

155 

7.2 

185 

7.4 

220 

7.6 

260 

7.8 

Discharge. 

1     Gage 
height. 

Second-feel. 

Feet. 

300 

8.0 

340 

8.2 

390 

8.4 

440 

8.6 

495 

8.8 

550 

9,0 

670 

9.2 

810 

9.4 

960 

9.6 

1,130 

9.8 

Discharge. 

Gage 
he@it. 

Second-feet. 

Feet. 

1,310 

10.0 

1,500 

10.2 

1,700 

10.4 

1,910 

10.6 

2,140 

10.8 

2,400 

11.0 

2,660 

11.2 

2,920 

11.4 

3,180 

11.6 

3,460    1 

1 

Discharge.  ' 


Second-fed, 
3,750 
4,110 
4,510 
4,930 
5,400 
5,920 
6,500 
7,130 
7,830    j 


I 
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EsHmcUed  monthly  discharge  of  Stanislaus  River  at  Kniglds  Ferry,  OoU,,  for  190S, 
[Drainoire  area,  985  square  miles.] 


Month. 


May 

June 

July 

August 

September 

October 

November 

December 

The  period  . . . 


Dischaige  in  Mecond-feet 




Maximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

Second- 
feet  per 
square 
mile. 

Depth  in 
inches. 

8,210 

2,270 

3,519 

216,375 

3.76 

4.33 

7,130 

1,910 

3,576 

212,  787 

3.82 

4.26 

1,700 

280 

640 

39,352 

.68 

.78 

1,300 

50 

142 

8,731 

.15 

.17 

60 

25 

32 

1,904 

.03 

.03 

50 

25 

44 

2,705 

.05 

.06 

2,530 

50 

638 

37,964 

.68 

.76 

440 

220 

267 

16,417 

.29 

.33 

8,210 

25 

1,107 

536,235 

1.18 

10.72 

Run-off. 


TUOLUMNE   RIVER  AT  LAGRANGE,  CAL. 

This  station  was  established  August  29,  1895,  by  J.  B.  Lippincott. 
It  is  located  at  the  wagon  bridge  in  the  town  of  Lagrange,  Cal.  It  is 
below  the  high  dain  of  the  Turlock  and  Modesto  irrigation  districts 
and  also  below  the  head  of  the  canal  of  the  Lagrange  Ditch  and 
Hydraulic  Mining  Company,  which  diverts  water  from  the  left  bank 
of  the  river  15  miles  above  the  Lagrange  dam.  During  1903  this 
canal  was  being  repaired,  and  for  the  greater  part  of  the  year  carried 
no  water;  for  the  remainder  of  the  year  it  carried  only  enough  water 
to  keep  the  flumes  wet.  The  gage  is  a  vertical  timber  fastened  to  the 
right  abutment.  It  is  read  twice  each  day  by  Miss  Annie  P.  McGinn. 
Discharge  measurements  are  made  from  the  bridge  to  which  the  gage 
is  attached.  The  initial  point  for  soundings  is  at  the  south  end  of  the 
trestle  approach  to  bridge  on  left  bank  of  river. 

The  channel  is  straight  for  400  feet  above  and  for  600  feet  below 
the  station.  It  is  broken  by  two  iron  piers  and  has  a  width  at  high 
water  of  about  575  feet.  During  the  season  of  low  water  all  the  water 
is  taken  out  by  the  canals  above  the  station.  The  bed  of  the  stream  is 
composed  of  gravel  and  is  fairly  permanent.  The  current  is  swift. 
Both  banks  are  high  and  are  not  subject  to  overflow. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 
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Discharge  meatniretnentJi  of  Tuolumne  River  at  Lagrange,  Cal.,  in  190S. 


Date. 


Hydrof^raphcr. 


'      hi^t 


February  7 ;  S.  G.  Bennett 

April  7 do 

June  16 do 

November  27 ; do 


Fed. 
5.50 
6.75 
6.85 
5.05 


I>t9chu:gc. 

1,269 
4, 13.^ 


Mean  daily  gage  height,  in  feet,  of  Tuolumne  River  at  Lagrange,  Cal.,  for  1903. 
Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11.... 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


4.8 
4.7 
4.7 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.4 
4.3 
4.4 
4.3 
4.3 
4.3 
4.4 
4.3 
4.4 
4.4 
4.5 
5.2 
6.0 
7.3 
9.6 
10.4 
7.1 
6.7 
0. 


Feb. 


6.7 
6.2 
6.1 
5.8 
5.7 
6.6 
6.6 
5.7 
6.6 
6.6 
6.7 
6.5 
5.5 
5.4 
5.5 
5.4 
5.4 
5.4 
6.4 
5.5 
5.5 
5.4 
5.5 
5.6 
5.4 
6.3 
5.3 
6.2 


Mar. 

Apr. 

6.4 

11.1 

6.4 

10.1 

5.5 

7.9 

6.6 

7.5 

6.2 

7.2 

5.8 

7.0 

6.7 

6.7 

6.7 

6.9 

6.8 

7.1 

5.7 

7.3 

5.6 

7.0 

6.7 

6.7 

5.7 

6.6 

6.6 

6.6 

6.3 

6.6 

6.2 

6.3 

6.1 

6.3 

6.0 

6.2 

6.0 

6.1 

5.9 

§.2 

6.0 

6.3 

5.8 

6.6 

5.8 

7.0 

5.8 

7.6 

6.0 

7.8 

6.4 

7.8 

6.3 

7.6 

7.2 

7.6 

7.6 

7.3 

8.5 

7.2 

^(^^> 

June. 


7.5 
7.8 
7.8 
8.0 
8.2 
8.2 
8.6 
8.4 
8.6 
8.9 
9.0 
9.0 
9.4 
9.2 
9.0 
8.8 
8.7 
7.7 
7.2 


6.6  I 

6.4  I 

6.3  I 

I 
6.2 

6.0 

5.8 

6.2 

7.3 

7.8 

8.6 

9.0 


9.0 
9.1 
8.8 
8.6 
8.4 
8.4 
8.6 
8.5 
8.5 
8.3 
8.0 
7.9 
7.7 
7.6 
7.5 
7.2 
6.8 
7.0 
7.3 
7.3 
7.5 
7.5 
7.4 
7.3 
7.2 
7.1 
7.2 
7.0 
6.9 
6.8 


July. !  Aug. ,  Sept.  Oct.  Nov.  Der. 


6.7 
6.6 
6.8 
6.9 


6.9  I 

5.7' 
5.6 
5.6 
5.5 

5.2  I 
5.0  I 
4.9  ' 
4.8  1 
4.8  > 

4.7  I 
4.6  I 
4.6  I 
4.5 

4.4  \ 
4.6  I 
4.6 
4.7 
4.2 
3.7 
3.6 

3.5  I 

3.6  I 

3.8  j 
3.4 
3.4 

3.3  ' 


3.8 
3.4 
3.3 
3.4 
3.3 
3.3 

3.3  i 

3.4  I 
3.4 
3.3  I 

3.3  i 

j 

3.3 
3.3  I 
8.3 
3.3 
3.3  I 
3.3  I 
3.3  I 
3.3  I 
3.3  { 
3.2  I 
3.2  ' 
3.2 
8.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 


3.2  1 

3.1 

,3-7 

4.7 

3.2  1 

8.1 

a? 

i7 

8.2  ' 

3.1 

Is.7 

4.: 

3.2  1 

8.4 

|3.7 

4.t 

3.2  ' 

3.5 

13.7 

4.6 

3.2  i 

3.8 

13.7 

4.-^ 

3.2 

3.7 

,3.7 

Li 

3.2 ; 

3.8 

I3.85 

4.4 

3.2  j 

3.7 

S.85 

4.4 

8.2  . 

3.7 

a90 

4.3 

3.2  , 

3.7 

3.90 

4.2 

3,2  1 

3.7 

3.85 

'■    L-: 

3.2  1 

3.7 

6.20 

4 1 

8.2  ! 

3.7 

6,15 

4.1 

3.2  [ 

3.7 

&3 

4.0 

3.2  , 

3.6 

5.8 

4.t» 

3.2  1 

3.6 

5.4 

10 

3.2  i 

3.6 

5.0 

4.1 

3.2  1 

3.7 

4.9 

4. -2 

3.2  ' 

3.7 

5.5 

A'^ 

3.2  1 

3.7 

6.5 

4.2 

3.2 

3.7 

6.2 

4,2 

3.2  1 

3.6 

5,9 

VI 

3,2 

3.7 

5.7 

4.3 

3.2  1 

3.7 

5.4 

4.S 

8.2  , 

3.7 

5.2 

4.4 

3.1 

3,7 

5.0 

4.  Si 

3.1  ' 

3.7 

4.9 

4* 

8.1 

3.7 

4.8 

4.5^ 

3.1    : 

8.7 

4.8 

4.Sn 

3.7 

\'' 
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Gase 
hel^t. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second'/eet. 

Gage 
hei^it. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Fed. 

Feet. 

f\eet. 

Second-feet. 

3.4 

7 

4.8 

560 

6.8 

4,230 

8.8 

11,100 

3.5 

15 

5.0 

750 

7.0 

4,800 

9.0 

11,860 

3.6 

25 

5.2 

1,000     , 

7.2 

5,410 

9.2 

12,620 

3.7 

35 

5.4 

1,310    ' 

7.4 

6,060 

9.4 

13,400 

3.8 

55    , 

5.6 

1,640    1 

7.6 

6,740 

9.6 

14, 180 

3.9 

80 

5.8 

1,980    i 

7.8 

7,440 

9.8 

14,960 

4.0 

115 

6.0 

2,340 

8.0 

8,150 

10.0 

15,750 

4.2 

200 

6.2 

2,760    ' 

8.2 

8,870 

10.5 

17,750 

4.4 

300 

6.4 

3,200 

8.4 

9,600 

11.0 

19,800 

4.6 

410 

6.6 

3,700 

8.6 

10,340 

EsUmaUd  monthly  discharge  of  Tuolumne  River,  including  Turloch  and  Modesto  canals, 

at  Lagrange,  Cal.,for  1903. 

[Drainage  area  1,501  square  miles.] 


Month. 


Dischaigc  in  second-feet. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum.     Minimum. 


17, 

4, 

16, 

20, 


350 
038 
659 
342 


250 
1,273 
1,422 
2,860 


13,808 

2,412 

12,680 

4,676 

4,507 

407 

491 

134 

142 

89 

107 

26 

3,451 

46 

607 

293 

20,  .^i2 

26 

Mean. 


2,066 

1,791 

3,368 

6,006 

8,300 

7,814 

1,423 

263 

105 

72 

1,038 

432 

2,  723 


Total  for 

month 

in  acre-feet. 

1 

Run-olT. 

Second- 
feet  per 
square 
mile. 

Depth  in 
inches. 

127,033 

1.38 

1.59 

99,467 

1.19 

1.24 

1     207,090 

2.24 

2.58 

.    357,382 

4.00 

4.46 

510, 347 

5.53 

6.37 

464,965 

5.21 

5.81 

87,497 

.95 

1.101 

16, 171 

.18 

.21 

6,248 

.07 

.08 

4,427 

.05 

.06 

61,765 

.69 

.77 

26,563 
1,968,955 

.29 

.33 

1.82 

24.60 
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TURLOCK  CANAL  AT  LAGRANGE,  CAL. 

The  Turlock  canal,  the  property  of  the  Turlock  irrigation  district, 
takes  water  from  the  left  bank  of  the  Tuolumne  River  at  the  Lagrange 
dam.  This  canal  was  designed  to  carry  1,500  second-feet  and  to  irri- 
gate a  large  area  of  fertile  land  in  the  vicinity  of  Turlock  and  Cerei^, 
Stanislaus  County,  Cal.  During  1898  water  was  first  turned  into  the 
canal  in  small  quantities  and  used  for  puddling  the  banks.  A  record 
of  the  gage  height  has  been  kept  since  July,  1899.  Meter  measure- 
ments are  made  when  the  gaging  station  on  the  Tuolumne  River  at 
Lagrange  is  visited,  and  Morgan  flume,  or  flume  No.  2,  has  been  rated. 
The  observer  is  J.  L.  Montgomery. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurements  of  Turlock  canal  at  Lagrangey  Cal.,  in  J  90S, 


Date. 


February  9 

April  8 

Do 

Do 

Do 


Hy^rographer. 


I 

GageheighL   Dischaigtr. 


led. 


Scamd-fot. 


S.G.Bennett 

do 

do 

do 

do 


i 

April  9 1 do 

June  16 1 do 

September  23 1 do 


I 


2.42 

m 

2.33 

170 

1.58 

H8 

1.00 

37 

3.00  1 

2S6 

3,11  1 

276 

4.10 

:k? 

1.25' 

33 

Mean  daily  gage  height,  in  feet,  of  Turlock  canal  at  Lagrange,  Cal.,  for  190S. 


1    .  .. 

Day. 

Jan. 
0.0 

Feb. 

1.5 

1.5 

2.4 

•  2.4 

2.4 

2.4 

2.4 

2.1 

.0 

2.1 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

.0 

.0 

2 

, 

'   .0 

3 

1   .0 

4 

1.5 

5  . 

1.5 

6 

1.5 

7 

1  2.0 

8 

2. 0 

9  .  -  . 

0 

10 

.0 

11 

'   .0 

12 

1.9 

13 

1.9 

14 

2. 1 

16 

1  2.4 

16 

'  2.4 

17 

0 

18 

2.0 

Mar.    Apr. 


•| 


3.0 
2.3 
2.6 
3.1 
2.5 
3.0 
3.0 
1.9 
3.0 
3.0 
3.0 
3.0 
2.1 
2.5 
1.7 
3.0 
3.0 
3.0 


2.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 
8.1 
3.1 
3.1 
8.1 
3.2 
3.3 
3.3 
3.3 


May. 

3.6 
3.6 
3.5 
3.5 
3.6 
3.6 
8,7 
8.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.9 
3.9 
8.9 
3.9 


June. 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


July. 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


Aug. 


Sept. 


8.5 

1.6 

1.4 

3.4 

1.5 

l.S 

3.3 

1.5 

1.2 

3.3 

1.5 

.  Ji 

2.8 

1.5 

2.7 

1.4 

8.5 

1.5 

2.7 

1.5 

2.4 

1.5 

2.4 

1.6 

2.4 

1.6 

2.4 

1.4 

2.4 

1.4 

2.1 

1.3 

2.:? 

1.3 

1..H 

1.3 

l.^ 

1.8 

2.0 

l.S 

a  Canal  dry  from  October  4  to  December  81,  inclusive. 
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Mean  daily  gaffe  heiffhi,  in  feet,  of  TSirlock  canal  at  Lagranffe,  Col,,  for  190S — Cont'd. 


Day. 


19 
20 
21 
22 
23 
24. 
25. 
26 
27 
28, 
29. 
30. 
31. 


Jan. 

Feb. 
0.0 

2.0 

2.4 

.0 

1.5 

.7 

1.7 

1.6 

1.7 

2.0 

1.9 

2.6 

1.9 

2.1 

.0 

8.0 

.0 

8.0 

.0 

8.0 

.0 

.0 

.0 



Mar.  Apr.  May. 


8.0 
3.0 
8.0 
8.0 
3.0 
8.1 
3.8 
8.3 
8.8 
2.1 
1.6 
1.6 


8.8 
3.3 
8.8 
8.4 
3.4 
8.8 
8.8 
8.8 
8.4 
8.6 
8.5 
8.5 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


June.  July. 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
8.8 
3.H 
8.6 


Aug. 


1.9 
1.8 
1.8 
1.8 
1.9 
1.9 
2.0 
1.9 
1.9 
1.8 
1.7 
1.7 
1.6 


Sept. 


1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.6 
1.6 
1.4 
1.4 
1.4 
1.4 


Oct. 


Rating  table  for  Turlock  canal  at  Lagrange^  Col.,  far  190S, 


S^L  I  I>^^nfe.      h^Sft.  !  ^^^^^- 


heifrht. 

0.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

1.0 


Seeond-feet. 
2 


4 

6 

8 

11 

16 

20 


38 


Feet. 
l.l 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 


Sreond-feet. 
45 
52 
60 


78 

88 

98 

109 

120 

132 


height 


Dtacharge. 


2.1 
2.2 
2.3 
2.4 
2.5 
2,6 
2.7 
2.8 
2.9 
3.0 


Second-feet. 
145 
158 
172 
186 
200 
214 
228 
243 
258 
273 


Gage 
height. 

Dlacbaige. 

fM. 

Second-feet. 

3.1 

288 

3.2 

304 

3.3 

320 

3.4 

336 

3.5 

352 

3.6 

368 

3.7 

384 

3.8 

400 

3.9 

416 

4.0 

432 

MODESTO  CANAL   AT  LAGRANGE,  CAL. 

The  Modesto  canal  is  the  property  of  the  Modesto  irrigation  dis- 
trict. The  water  is  diverted  from  the  right  side  of  the  Tuolumne 
River  at  the  Lagrange  dam.  This  canal  was  designed  to  carry  660 
second-feet  and  to  irrigate  land  in  the  vicinity  of  Modesto,  Stanislaus 
County.  The  principal  part  of  the  construction  work  was  done  on 
this  canal  prior  to  1892,  but  on  account  of  litigation  the  canal  was  not 
completed  until  April,  1903. 

On  April  26,  1903,  a  gage  rod  was  set  in  and  a  rating  made  of 
Indian  Hill  flume,  near  I^range,  Cal.  From  May  10  to  June  3 
and  from  Jane  10  to  June  25,  inclusive,  boards  were  placed  in  the 
flumes  to  back  the  water  up  and  keep  the  flumes  saturated.    During 
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this  time  gage  heights  were  obtained  by  taking  the  depth  of  the  water 
in  the  canal  below  Indian  Hill  flume.  The  observer  is  Annie  P. 
McGinn. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  .J.  B.  Lippincott,  supervising  engineer. 

Discharge  mea4turemenls  of  Modesto  canal  at  Lagrange,  Cat.,  in  I  SOS. 


Date. 


April  8 

April  9 

Do 

April  7 

September  23 . 
November  27  . 


Hydrographer. 


S.  G.  Bennett. 

do 

do 

do 

.....do 

do 


bei^^t. 


FeeL 
2.14 
1.20 
.70 
1.95 
1.00 
2.00 


Dl9cbus«>- 


Senmd-ffft. 

127 

41 

14 

u: 

115 


Mean  daily  gage  height^  infeet^  of  Modesto  canal  at  Lagrange^  Col.  j  for  190S. 
Day. 


1. 
2., 
s. 

4., 

6. 

6. 

7., 

8. 

9. 
10.. 
11.. 
12.. 
13. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
81.. 


Apr. 


May.  'June. 


0.30 
.20 
.05 
.05 
.05 


0.02 
.05 
2.70 
.00 
.00 
.00 
.00 
2.0 
2.0 
0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.0 
.0 
.0 
.0 
.0 
.5 


0.5 

.5 

.5 

2.0 

1.6 

1.1 

1.0 

1.1 

1.3 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.0 

.0 

.0 

1.2 

2.2 

2.3 

2.1 

2.0 


July. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.6 
1.0 
1.0 
1.4 
1.8 
1.8 
1.9 
2.2 
2.2 
2.2 
2.2 
2.0 
1.0 
.1 
.3 
.3 
1.9 
1.9 
1.4 
1.5 
2.0 
.0 
2.0 


Aug. 


2.2 
2.0 
2.0 
1.9 
1.8 
1.8 
1.8 
.02 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.7 
1.7 
1.7 
1.6 
1.6 
1.7 
1.6 
1.5 
1.5 
1.6 
1.4 
1.4 
1.8 
1.3 


I 


Sept,    Oct    Not.   Der. 


3  I  1.4 
3  1.4 
2  I  1.0 
2  ,  1.0 
2  ,  1.0 
2  I  1.0 
2  '  1.0 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.3 
1.5 
.01 
.01 
1.6 
1.6 
1.6 
1.6 
1.4 


4  1  1.4 
0> 

o! 

0 


^ 


1.4 
1.4 
1.8 


0.6 
.< 
.6 
.6 
.6 
.6 
.6 
.1 
.1 
.0 
.0 
.0 

1.1 

1.1 

.0 
.0 

.1 

LI 
1.2 
1.0 
.6  . 
.6  ' 
.6  , 
1.6, 
1.6 
1.9 
2-0 
2.0, 
2.0 
2.0, 

I 


2.0 
-l 
11 
J.5 

iS 

iS 
13 
13 
Zi 
1'^ 
!•> 

15 
15 
2.S 
l.» 

l-S 

l-^ 
15 
li 
15 
15 
15 
15 
15 
15 
15 
15 
15 
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Raling  table  for  Modesto  canal  at  Lagrange,  Cal.f  for  J  90S. 


I        Gage 
lieight. 

Dlachaige. 

Gage 
height. 

Discharge. 

Gage 

beiglit 

Discharge. 

Gage 
height. 

Discharge. 

;           Feei. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

F^et. 

Second-feet. 

0.0 

0 

0.7 

14 

1.4 

54 

2.1 

127 

.1 

1 

.8 

17     1 

1.5 

63 

2.2 

139 

»           .2 

2.5 

.9 

20 

1.6 

72 

2.3 

152 

.3 

4 

1.0 

24 

1.7 

82 

2.4 

165 

.4 

6 

1.1 

30 

1.8 

93 

2.5 

178 

1           -5 

8 

1.2 

38 

1.9 

104 

2.6 

191 

.6 

1 

11 

1.3 

46 

2.0 

115 

1 

MERCED   RIVER  ABOVE   MERCEI)   FALLS,    CAL. 

The  measurement  of  this  stream  was  undertaken  in  response  to 
numerous  requests  from  mining  and  irrigation  interests.  The  mid- 
summer flow  of  the  stream  is  less  than  the  combined  capacity  of  the 
irrigation  and  power  canals  taking  water  in  the  vicinity  of  Snelling. 
The  gaging  station  at  a  point  1  mile  above  Merced  Falls  was  estab- 
lished April  6, 1901.  Meter  measurements  are  made  from  a  cable. 
The  observer  is  Charles  Siegfeldt. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurements  of  Merced  River  above  Merced  Falle,  Cat.,  in  1903. 


Date. 


February  9  . . . 

April  26 

May  24 

June  7 

June  21 

July  5 

July  19 

August  4 

August  23 

September  15 . 
September  27  . 

October  4 

October  18..., 
November  11  , 


Hydrographer. 


S.  G.  Bennett 

H.  H.  Henderson  . 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Ga*e 
height. 


Feet. 

9.80 

11.48 

10.55 

12.10 

10.62 

9.50 

8.80 

8.40 

8.00 

7.90 

7.70 

7.80 

7.80 

7.90 


Discharge. 


Second-feet. 

771 

2,945 

2,106 

3,409 

2,174 

1,204 

606 

503 

339 

293 

269 

289 

285 

292 
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Mean  daily  gage  JieigfU,  infeett  of  Merced  River  above  Merced  Falls,  Col.,  for  lifOS. 


Day. 


1. 

2. 

3. 

4. 

6. 

6. 

7, 

8. 

9. 
10, 
11, 
12, 
13. 
14 
16. 
16, 
17, 
18, 
19. 
20, 
21 
22, 
23, 
24 
25 
26 
27, 
28 
29 
30 
31 


Jan.      Feb. 


8.30 
8.50 
8.00 
8.40 
8.50 
8.50 
8.50 
8.50 
8.60 
8.60 
8.50 
8.50 
8.50 
8.50 
8.50 
8.40 
8.50 
8.50 
8.40 
8.40 
8.40 
8.40 
8.50 
8.50 
9.20 
10.70 
12.60 
13.80 
11.10 
10.50 
10.70 


10.50 
10.30 
10.00 
9.90 
9.80 
9.70 
9.60 
9.70 
9.80 
9.70 
9.80 
9.80 
9.80 
9.60 
9.50 
9.40 
9.40 
9.30 
9.30 
9.30 
9.30 
9.40 
9.40 
9.40 
9.40 
9.40 
9.40 
9.40 


Mar. 


9.40 
9.40 
9.40 
10.00 
10.70 
10.20 
10.00 
9.90 
10.40 
10.10 
10.00 
9.90 
9.80 
10.20 
10.30 
10.20 
10.90 
10.70 
10.70 
10.60 
10.40 
10.10 
10.00 
10.20 
11.10 
10.70 
10.50 
10.60 
11.30 
11.40 
13.50 


Apr.  I  May. 


15,00 
13.10 
12.00 
11.40 
11.10 
10.90 
10.70 
10.70 
10.90 
11.20 
10.90 
10.70 
10.60 
10.50 
10.30 
10.30 
10.30 
10.20 
10.10 
10.10 
10.20 
10.50 
10.80 
11.20 
11.70 
11.50 
11.40 
11.20 
11.30 
11.70 


11.80 
12.00 
12.10 
12.20 
12.30 
12.40 
12.70 
12.50 
12.80 
13.00 
13.20 
18.30 
13.30 
12.80 
12.80 
11.90 
11.50 
11.30 
11.30 
11.10 
10.70 
10.80 
10.60 
10.60 
10.60 
10.60 
11.80 
11.90 
12.10 
12.50 
12.70 


June.  I  July.  |  Aug.     Sept. 


12,60 
12.60 
12.20 
12.00 
12.00 
12.00 
12.00 
12.00 
11.80 
11.90 
11.80 
11.30 
!  11.20 
11.20 
11.10 
10.70 
10.40 
10.30 
10.50 
10.80 
10.70 
10.70 
10.60 
10.50 
10.50 
10.60 
10.60 
10.40 
10.30 
10.00 


I 


9.90 
9.90 
9.70 
9.60 
9.50 
9.40 
9.30 
9.10 
9.10 
9.00 
9.00 
9.00 
9.00 
8.90 
8.90 
8.90 
8.80. 
8.80 
8.80 
8.80 
8.70 
8.60 
8.50 
8.50 
8.60 
8.60 
8.60 
8.40 
8.50 
8.40 
8.40 


8.40 
8.40 
8.30 
8.40 
8.40 
8.30 
8.30 
8.30 
8.30 
8.20 
8.20 
8.20 
8.30 
8.20 
8.20 
8.20 
8.10 
8.10 
8.00 
8.00 
8.00 
8.00 
8.00 
8.10 
8.00 
8.10 
8.00 
8.00 
8.00 
7.96 
7.90 


7.90 
7.90 
7.90 
7.90  I 
7.90  I 
7.80  I 
7.80  I 
7.80  I 
7.80  I 
7.90  I 
7.90  I 
7.90  I 
7.90  j 
7.80 
7.80  I 
7.80 
7.80  ] 
7.80  j 
7.80  I 
7.80  I 
7.80  I 
7.80  t 
7.80 
7.80  I 
7.80  I 
7.80  ' 
7,70 
7.70 
7.70 
7.70 


OcL 

7.70 

7.70 

7.80 

7.80 

7.80 

7.80 

7.90 

7.90 

7.80 

7.80 

7.80 

7.80 

7.80 

7.80 

7.80 

7.80 

7.80 

7.80 

7.80 

7.80 

7.80  I 

7.80 

7.80  I 

7.80 

7.80 

7.80  I 

7.80  I 

7.80 

7.80 

7.80  ; 

7.80  ' 


Nov.     Der. 


7.80 
7.70 
7.80 
7.80 
7.80 
7.80 
7.80 
7.90 
7.90 
7.90 
7.90 
7.80 
7.90 
8.00 
8.50 
8.50 
8.40 
8.30 
8.10 
8.30 
8.M) 
8.80 
S.GO 
8.50 
8.40 
8.50 
8.40 
&30 
&S0 
8.90 


I 


^^|. 

K5u 
8.> 
8.30 

KQD 
'^10 
*.19 

N.19 
M.1 

b.  I'J 
,vi' 

?  #j 
.vi 

J* -3' 
Kl' 
KJC 
&10 

&.:o 
8.:o 

8.10 
MO 
Ml) 

Kia 


Rating  table  for  Merced  River  above  Merced  Falls,  Col.,  for  190S. 


Gage 
height. 

Discharge. 

1     Gage 
1   height. 

'      I^ct. 

Discharge. 

heS\ 
Feet. 

Discharge. 

'     Gage 
1   height. 

Discharge. 

Feet. 

Serxyful-fft't. 

Sccond-Jeet. 

Second-/eet. 

F^d, 

Secoad-fe^t 

7.7 

260 

:       8.7 

560 

10.4 

1,810 

12.4 

5,000 

7.8 

275 

1      8.8 

600 

10.6 

2,030 

12.6 

5,420 

7.9 

295 

1      8.9 

640 

10.8 

2,270 

12.8 

5,860    , 

8.0 

320 

1      9.0 

690 

11.0 

2,540 

13.0 

6,300 

8.1 

350 

1      9.2 

800 

11.2 

2,830 

13.2 

6,780 

8.2 

380 

1      9.4 

930 

11.4 

3,140 

13.4 

7. 260 

8.3 

415 

9.6 

1,080 

11.6 

3,470 

13.6 

7,760 

8.4 

450 

9.8 

1,240 

11.8 

3,820 

13.8 

8,280 

8.5 

485 

10.0 

1,420 

12.0 

4,200 

14.0 

8.800 

8.6 

520 

10.2 

1,610 

12.2 

4,600 

15.0 

11,400 

nOYT.] 
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EgHmated  monthly  discharge  of  Merced  River  above  Merced  FalUf  Cal.j  for  290S. 
[Dralna^  area,  1,090  square  miles.] 


Month. 


January 

l^ebniary 

^larch 

April 

May 

June 

July 

August 

September 

October 

November 

rxecember 

The  year 


Diflcharire  in  second-feet. 


Maximum.     Minimum 


8,280 

1,920 

7,500 

11,400 

7,020 

5,420 

1,330 

450 

295 

295 

600 

450 

11,400 


320 

860 

930 

1,510 

2,030 

1,420 

450 

295 

260 

260 

260 

320 

260 


-feet. 

Total  in 
acre-feet. 

68,743 

Mean. 

1,118 

1,105 

61,369 

1,950 

119,901 

2,877 

171,193 

4,320 

265,626 

2,944 

175, 180 

696 

42,  795 

369 

22,689 

279 

16, 602 

275 

16,909 

381 

22, 671 

369 

22,689 

1,390 

1,006,367 

Run-off. 


Second-feet 

per  muare 

mile. 


1.03 

1.01 

1.79 

2.64 

3.96 

2.70 

.64 

.34 

.26 

.25 

.35 

.34 


1.28 


Depth  in 
Inches. 


1.19 

1.05 

2.06 

2.95 

4.57 

3.01 

..74 

.39 

.29 

.29 

.39 

.39 


17.32 


KINO   RIVER   AT   KING8BURO,  CAL. 

This  station  was  established  in  1879  by  the  engineering  department 
of  the  Southern  Pacific  C!ompany.  No  meter  measurements  have 
been  made  since  1898  except  a  low- water  measurement  in  1902,  because 
it  was  found  impossible  to  construct  a  satisfactory  rating  table,  on 
account  of  the  changes  in  gage  heights  caused  by  the  raising  and 
lowering  of  the  head-gate  of  the  Peoples  canal,  which  takes  water 
from  King  River,  a  few  miles  below  the  gaging  station.  The 
gage  heights  for  1903  have  been  furnished  by  William  Hood,  chief 
engineer  of  the  Southern  Pacific  Company.  Alf.  Thompson  was  the 
observer. 


N 
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Mean  daily  gage  Jieight,  infect,  of  King  Biver  al  Kingsburg,  Cat.,  for  190S, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

3.6 
S.6 
3.6 
3.6 
3.6 
3.8 
3.8 
3.7 
3.7 
3.8 
3.8 
3.8 
3.9 
8.9 
•   4.0 
4.0 
4.2 
4.3 
4.3 
4.3 
4.5 
5.2 
5.2 
5.2 
5.2 
5.2 
5.1 
5.0 
4.9 
4.9 

Der. 

1                

5.0 
5.0 
5.0 
5.0 
5.0 
4.9 
4.9 
4.9 
4.9 
4.9 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.2 
4.1 
4.0 
4.0 
3.9 
3.7 
3.6 
3.6 
4.0 
4.8 
10.6 
7.1 
6.8 
6.0 

5.9 
5.8 
4.8 
5.4 
5.5 
4.5 
6.3 
5.6 
5.6 
5.3 
6.0 
5.0 
4.8 
4.0 
6.0 
6.2 
5.5 
5.4 
5.3 
5.3 
5.3 
6.4 
6.3 
5.3 
5.3 
6.3 
5.2 
5.2 

5.2 
5.1 
5.2 
5.2 
5.5 
5.6 
5.3 
5.3 
5.4 
5.3 
5.2 
5.3 
5.2 
6.3 
5.4 
6.4 
5.3 
5.8 
5.2 
5.2 
5.2 
6.2 
6.2 
5.3 
7.1 
6.2 
6.7 
5.4 
5.9 
6.0 
6.2 

6.7 
7.6 
7.6 
6.2 
6.0 
6.0 
5.9 
6.6 
5.8 
6.0 
6.2 
5.9 
5.7 
5.7 
5.7 
6.3 
6.4 
5.5 
6.5 
6.4 
5.4 
5.5 
6.8 
6.4 
7.0 
7.2 
7.1 
6.7 
6.0 
6.6 



7.8 
7.7 
7.9 
8.0 
8.2 
8.2 
8.1 
9.0 
9.2 
9.7 
10.1 
10.6 
10.8 
10.5 
10.1 
9.8 
8.6 
8.2 
7.2 
7.2 
6.9 
6.6 
6.6 
6.2 
CO 
5.9 
6.0 
6.0 
7.8 
9.6 
9.8 

9.8 
10.8 
10.0 
9.6 
9.8 
9.8 
10.0 
9.2 
8.8 
8.8 
8.8 
8.1 
8.1 
8.5 
8.5 
7.5 
7.1 
7.2 
7.4 
7.9 
7.9 
8.0 
7.6 
7.5 
7.8 
7.8 
7.7 
7.3 
7.2 
6.9 



6.7 
6.7 
6.5 
6.2 
6.0 
5.8 
5.3 
5.5 
5.0 
4.7 
5.5 
5.3 
5.3 
5.3 
5.3 
5.3 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.0 
5.1 
4.9 
4.8 
4.8 
4.8 
4.8 
4.5 
4.3 

4.4 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.0 
3.7 
3.8 
3.2 
3.2 
3.2 
8.2 
8.1 
2.9 
2.8 
2.8 
2.8 
2.9 
3.0 
2.9 
2.8 
2.6 
2.6 
2.6 
2.4 
2.4 
2.3 

2.8 
2.3 
2.2 
2.2 
2.2 
2.2 
2.1 
2,1 
2.1 
2.1 
2.0 
2.0 
2.1 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.8 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.3 
2.5 

2.6 
2.5 
2.6 
2.8 
2.7 
2.6 
2.6 
2.6 
2.5 
2.5 
2.6 
3.0 
3.8 
3.4 
3.4 
3.2 
3.1 
2.9 
2.8 
2,8 
2.9 
2.9 
3.2 
3.5 
3.4 
3.4 
3.5 
8.4 
3.5 
3.5 
3.5 

4-9 

2      

4->» 

8 

4.5 

4 

4.1 

5 

3.S 

6 

3.3 

3.1 

8 

2,9 

9 

•2> 

10                 

2.5 

11                   

2  5 

12              

2.5 

13          

2.5 

14 

•2  h 

15 

2.5 

16 

2.5 

17        

2.3 

18.             

.?.4 

19 

-4 

20 

LA 

21                     

i6 

22               

2.5 

23 

±^ 

24 

25 

2.5 

2.:^ 

26                            

15 

27 

2  5 

28 

'2.5 

29 

30 

81 

2.5 
2.4 
2.4 

KING   RIVER  NEAR  SANGER,  CALIFORNIA. 

This  station  was  established  September  3, 1895,  by  J.  B.  Lippincott. 
It  is  located  15  miles  east  of  Sanger,  Cal.,  near  the  mouth  of  the  can- 
yon, and  is  above  all  diversions.  An  automatic  gage  was  installed 
April  18,  1903.  There  is  also  an  inclined  wooden  gage  near  by  from 
which  readings  were  formerly  taken  and  which  is  now  used  in  check- 
ing the  self-recording  gage.  Discharge  measurements  are  made  bv 
means  of  a  cable  and  car.  The  initial  point  for  soundings  is  an  eye- 
bolt  embedded  in  concrete  on  right  bank  of  river.  The  channel  is 
nearl}"  straight  for  300  feet  above  and  below  the  station,  and  has  a 
width  of  180  feet  at  ordinary  stages.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  small  bowlders  and  changes  but  little.  The  right 
bank  is  high  and  not  subject  to  overflow.  The  left  bank  is  subject  to 
overflow  during  extreme  high  water.     The  current  is  swift. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 
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Ducharge  meaturemenU  of  King  River  near  Sanger,  Col,,  in  190S, 


Date. 


Febnuiry  11  . . . 

April  4 

April  21 

June  12 

November  18 . . 


Hydrographer. 


Oage 
height. 


Discharge. 


S.  G.  Bennett. 

do 

do 

do 

do 


/M. 

Second-feet. 

5.36 

1,025 

7.30 

3,156 

6.90 

2,370 

9.36 

6,680 

3.80 

176 

Mean  daily  gage  height,  in  feet,  of  King  River  near  Sanger,  Cal,,for  190S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M... 

June. 

July. 

6.2 
6.1 
5.1 
5.0 
5.0 
4.9 
4.9 
4.8 
4.8 
4.8 
4.8 

4.3 
4.3 
4.2 
4.2 
4.2 
4.1 
4.1 

Sept. 

4.1 
4.1 
4.1 
4.1 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
8.9 
3.9 
3.9 
8.9 
3.9 
3.9 
3.9 
3.8 
8.8 
3.8 
3.8 
3.8 
3.7 
3.8 
3.8 
8.8 
3.9 

Oct. 

3.9 
4.0 
4.0 
4.1 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
8.9 
8.9 
3.8 
8.8 
3.8 
3.8 
3.8 
8.8 
3.8 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 
8.7 
3.7 
3.8 
8.7 
8.7 
3.8 

Nov. 

3.8 
3.8 
3.8 
8.7 
3.7 
8.7 
3.7 
3.8 
3.8 
8.8 
8.8 
3.8 
8.8 
8.8 
3.9 
4.0 
3.9 
8.9 
3.9 
8.9 
4.4 
4.3 
4.2 
4.2 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 

Deo. 

1 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.2 
4.2 
4.1 
4.1 
4.1 
4.0 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.1 
4.0 
4.1 
4.1 
4.3 
4.5 
7.3 
11.0 
6.7 
6.0 
5.9 

6.0 
5.6 
5.5 
5.5 
5.4 
5.3 
5.1 
5.4 
5.8 
5.2 
5.4 
5.4 
5.2 
5.1 
5.0 
5.5 
5.0 
5.0 
5.0 
5.0 
5.1 
5.1 
5.1 
5.0 
5.1 
5.0 
5.0 
6.0 

5.1 
5.0 
5.0 
5.4 
5.8 
5.6 
5.3 
5.3 
5.6 
5.5 
5.5 
5.5 
5.5 
5.5 
5.7 
5.6 
5.8 
5.6 
5.6 
5.5 
5.4 
5.5 
5.5 
6.3 
8.2 
6.9 
6.6 
6.5 
6.9 
7.0 
7.8 

9.0 
8.1 
7.5 
7.5 
7.1 
7.1 
6.9 
7.2 
7.5 
8.2 
7.4 
7.1 
7.1 
7.1 
6.9 
6.7 
7.1 
6.6 
6.6 
6.6 
6.8 
7.3 
7.9 
8.5 
8.4 
8.6 
8.5 
8.0 
8.0 
8.4 

8.6 

8.9 

9.2 

9.5 

9.4 

9.7 

10.1 

10.2 

10.6 

10.7 

11.1 

11.6 

(U.7) 

(11.7) 

(11.7) 

11.6 

10.9 

10.2 

9.9 

10.0 

9.6 

9.2 

9.8 

(9.1) 

(8.9) 

(8.7) 

(8.5) 

(8.4) 

8.4 

10.6 

10.7 

10.4 

10.9 

10.7 

10.1 

10.5 

10.8 

10.7 

10.0 

9.8 

9.8 

9.9 

9.6 

9.7 

9.9 

9.6 

8.7 

8.6 

8.9 

9.1 

9.2 

9.4 

9.2 

9.1 

9.2 

9.3 

9.4 

9.2 

8.9 

8.7 

8.5 

8.4 
8.3 
7.9 
7.7 
7.4 
7.2 

T, 

6.4 
6.3 
6.3 
6.4 
6.4 
6.4 
6.3 
6.2 
6.2 
6.3 
6.4 
6.3 
6.2 
6.1 
6.1 
6.0 
5.4 
5.4 
5.3 
5.3 
5.2 
5.2 
5.2 

4.0 

2 

4.0 

3 

4 

4.0 
3.9 

5 

3.9 

6 

3.9 

7 

3.9 

8     

8.9 

9 

3.8 

10 

3.8 

11 

3.8 

12 

8.8 

18 

3.8 

14 

3.8 

16 

8.8 

16 

3.8 

17 

3.8 

18 

3.9 

19 

8.9 

20 

3.9 

21 

3.9 

22 

3.9 

23 

8.9 

24 

3.9 

25 

3.9 

26 

3.9 

27  

3.9 

28 

8.9 

29 

30 

8.9 
3.8 

31 

3.9 
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Rating  table  for  King  River  near  Sanger,  Col,  for  190S, 


[no.  iOOl 


height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Secmid-feet. 

Feet 

Second-feet. 

Feet. 

Fkxond-feeL 

Feet. 

Seeond'/eti. 

3.7 

160 

4.7 

610 

6.4 

1,830 

8.4 

4,680 

3.8 

180 

4.8 

670 

6.6 

2,030 

8.6 

5,090 

3.9 

210 

4.9 

730 

6.8 

2,230 

8.8 

5,540 

4.0 

240 

5.0 

790 

7.0 

2,450 

9.0 

6,030 

4.1 

280 

5.2 

910 

7.2 

2,700 

9.5 

7,300 

4.2 

330 

5.4 

1,035 

7.4 

2,980 

10.0 

8,900 

4.3 

380 

5.6 

1,170 

7.6 

3,270 

10.5 

10,840 

4.4 

430 

5.8 

1,310 

7.8 

3,580 

11.0 

13,240 

4.5 

490 

6.0 

1,470 

8.0 

3,910 

11.6 

16,040 

4.6 

550 

6.2 

1,640 

8.2 

4,280 

Estimated  monthly  discharge  of  King  River  near  Sanger,  Col.,  for  190S. 
[Drainage  area,  1,742  square  miles.] 


Month. 


January 

February 

March 

April , 

May 

June 

July 

August 

September 

October , 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


13,240 

1,470 

4,280 

6,030 

17,290 

12,250 

4,680 

910 

330 

280 

430 

430 

17,290 


Minimum. 


240 

790 

790 

2,030 

4,680 

4,880 

910 

280 

160 

160 

160 

180 

160 


Mean. 


930 

930 

1,470 

3,287 

9,546 

7,876 

1,948 

560 

224 

195 

227 

203 

2,283 


Total  in 
acre-feet. 


57,183 

51,650 

86,513 

195,590 

586,961 

468,655 

119, 778 

34,433 

13,329 

11,990 

13.507 

12,482 

1,652,071 


Run-off. 


Second-feet 

per  square 

mile. 


0.53 

.53 

.84 

1.89 

5.48 

4.52 

1.12 

.32 

.13 

.11 

.13 

.12 

1.31 


Depth  in 
inches. 


0.61 

.55 

.97 

2.11 

6.32 

5.04 

1.29 

.37 

.14 

.13 

.14 

.14 

17.81 
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KAWEAH   RIVER  BELOW   THREERIYERS,  CAL. 

This  station  was  established  April  29,  1903,  by  W.  H.  Stearns.  It 
is  located  at  a  point  three- fourths  of  a  mile  below  the  confluence  of 
the  North,  Middle,  and  South  forks.  It  is  17  miles  from  the  Southern 
Pacific  Railway  station  at  Exeter,  Tulare  County,  Cal.,  and  one- fourth 
of  a  mile  west  of  the  wagon  road  from  Exeter  to  Threerivers.  The 
^ge  consists  of  a  vertical  2-inch  pipe  driven  3  feet  into  the  river  bed. 
This  is  used  up  to  medium  stages.  For  high-water  readings  a  timber 
gage  is  securely  nailed  to  a  willow  tree  on  the  left  bank  of  the  stream. 
The  gage  is  read  twice  eac^h  day  by 'Miss  Mary  Lansdowne.  Dis- 
charge measurements  are  made  from  a  f-inch  galvanized  iron  cable 
and  car.  The  initial  point  for  soundings  is  a  sycamore  tree  on  the  left 
bank  of  the  stream,  to  which  the  cable  is  fastened.  The  channel  is 
straight  for  400  feet  above  and  below  the  station.  The  current  is  swift 
at  high  stages,  but  sluggish  at  low  water.  There  are  rapids  about  400 
feet  above  the  cable.  The  right  bank  is  low  and  subject  to  overflow 
at  high  stages.  The  left  bank  is  high  enough  to  prevent  overflow. 
There  are  willow  trees  along  the  water's  edge  on  both  banks  and  a  line 
of  willows,  sycamores,  and  cottonwoods  back  from  the  water's  edge  on 
the  left  bank.  The  bed  of  the  stream  is  composed  of  sand,  gravel, 
and  bowlders.  Some  of  the  bowlders  are  2  feet  in  diameter.  The 
section  is  probabl}"  permanent.  The  bench  mark  is  a  large  rock  10  feet 
upstream  from  the  tree  to  which  the  cable  is  attached.  It  is  marked 
**B.  M."  in  black  paint.  Its  elevation  is  13.95  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Visckarge  meagurements  of  Kaweah  River  below  Threerivers^  Cal.,  in  190S. 


Date. 


April  29 

May  4 

May  11 

May  28 

Jane  17 

June  25 

July  20 

August  27 

November  22. . 


Hydroerrapher. 


Ga^e  height.  Discharge 


Steams  <&  Dean  . 
W.  F.  Dean  ... 

do 

do 

do 

do 

A.  J.  Robertson. 
8.  G.  Bennett... 
G.  C.  Morgan... 


-Fert. 
6.60 
7.20 
7.80 
6.80 
6.50 
6.60 
5.40 
4.53 
4.60 


Second'/eet. 

1,297 

1,951 

2,083 

1,306 

l,a55 

1,186 

215 

51 

85 
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Mean  daily  gage  height^  infeetf  of  Kaweah  River  below  Tkreeriverg,  CaL.for  190S. 


Day. 


3. 

2. 

3. 

4. 

5. 

6.. 

7., 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
16. 
16. 
17. 
18.. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
31. 


Apr. 


May. 


June. 


I 


I  , 


6.7 
6.9 


7.60 
7.55 
7.50 
7.45 
7.60 
7.55 
7.60 
7.75 
7.70 
7.90 
8.16 
8.20 
8.25 
8.20 
7.75 
7.65 
7.20 
7.20 
7.05 
7.15 
6.90 
7.10 
6.65 
6.55 
6.45 
6.40 
6.45 
6.65 
7.15 
7.60 
7.85 


7.55 
7.55 
7.65 
7.85 
8.00 
7.95 
7.80 
7.C6 
7.50 
7.55 
7.40 
6.90 
6.95 
7.25 
7.15 
6.90 
6.90 
6.70 
6.85 
6.90 
6.85 
6.70 
6.85 
6.70 
6.65 
6.85 
6.85 
6.95 
6.90 
6.85 


July. 


6.75 
6.65 
6.60 
6.55 
6.45 
6.80 
6.90 
5.95 
5.80 
5.70 
5.55 
5.65 
5.65 
5.56 
5.40 
5.45 
5.56 
5.45 
5.30 
5.30 
5.25 
6.15 
6.10 
5.00 
5.15 
6.06 
5.00 
4.85 
4.85 
4.75 
4.70 


Aug. 


Sept.    Oct.    Nov.  I  Drf 


4.60 

4.45 

4.40 

4.35 

4.55 

4.45 

4.40 

4.45 

4.50 

4.35  I 

4.35  I 

4.30  I 

4.25  ' 

4.30  ' 

4.35  ' 

4.35; 

4.  SO 

4.35 

4.30 

4.40 

4.40 

4.35 

4.40 

4.40 

4.30 

4.35 

4.40 

4.30 

4.35 

4.80 

4.30 


4.30 
4.40 
4.30 
4.40 
4.80 
4.30 
4.90 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.23 
4.20 
4.30 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.30 
4.30 
4.30 
4.30 
4.40 
4.40 


4.40 
4.40 
4.40 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.90 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.30 
4.90 
4.30 
4.30 
4.30 
4.90 
4. 2D 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 


,4.30 

4.90 

,4.30: 

4.40 
I  4.40  , 

4.40 

,4.so; 

1  4.50  I 

I  ^-50  ' 
4.50' 
I  4.50 
4.50 
I  4.50 
I  4.50 
.  4.60 
I  4.60 
'  4.60 
I  4.60 
I  4.60 

;4.eo 

4.  so 


4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.90 

*..♦ 
4.3U 
4  3£ 

4.31) 
4.» 

4.4:» 

4.*. 

4.*. 
4.4( 

t«.) 
4  «> 
4.4^ 

4.i' 

i.A 
A.X 
4.30 
4.JU 
4. 3D 
4.SD 
4.4>i 
4. 41' 

i.m 

4.« 
4.40 
4.46 

4.40 
4.40 
4.4t' 
4.40 
4.40 


Rating  table  for  Kaweah  River  Mow  Threerivers,  Col.,  from  April  29  to  December  SI,  190S. 


hefgJU. 
Feet. 

Di.Mcharge. 
Second-feet. 

hei^t. 

1 

Discharge. 

Gage 
height. 

i 
Discharge. 

heS^t. 

Dlsirh&ige 

1 

jF>;ct. 

Second-feel. 

Feet.   . 

Second-feet. 

FM. 

Second-fcft.  1 

4.2 

40 

5.2 

225 

6.2 

795     1 

7.2 

1,750    j 

4.3 

45 

5.3 

265 

6.3 

875 

7.3 

1,870    1 

4.4 

50 

5.4 

305 

6.4 

960 

7.4 

1,990    ; 

4.5 

60 

5.5 

350 

6.5 

1,050 

7.5 

2,110    , 

4.6 

70 

5.6 

400 

1      6.6 

1,140 

7.6 

2,230    , 

4.7 

85 

5.7 

460 

6.7 

1,235 

7.7 

2,360 

4.8 

105 

5.8 

520 

6.8 

1,330 

7.8 

2,490 

4.9 

130 

5.9 

580 

6.9 

1,430 

7.9 

2,620 

5.0 

160 

6.0 

650 

7.0 

1,530 

8.0 

2,750 

5.1 

190 

6.1 

720 

7.1 

1,640 

8.1 

2,890 

»OYT.] 


SAK    FRANCISCO   BAY   DBAINAGE   BASIN. 


299 


EtHmaUd  monthly  discharge  of  Kaweah  River  bdow  Tkreeriver$y  Qz/.,  for  1903, 
[Drainage  area,  620  square  miles.] 


Month. 


May 

Jane 

July 

August 

September 

October 

November 

December 

The  period. 


Discharge  in  second-feet. 


Maximum. 


3,100 
2,750 
1,283 
70 
50 
50 
70 
50 


3,100 


Minimum. 


960 
1,188 
86 
42 
40 
40 
45 
45 


40 


Mean. 


2,007 
1,749 
462 
50 
43 
43 
56 
48 


557 


ToUl  in 
acre-feet. 


123,406 
104, 073 
28,407 
3,074 
2,559 
2,644 
3,332 
2,951 


270,446 


Run-off. 


Second- 
feet  per 
square 
mile. 


3.86 
3.36 
.89 
.10 
.08 
.08 
.11 
.09 


1.07 


Depth  in 
inches. 


4.45 
3.75 
1.03 
.11 
.09 
.09 
.12 
.10 


9.74 


TULE   RIVER  NEAR   PORTERSVILX.E,  CAL. 

The  gaging  station  is  located  about  8  miles  east  of  Portersville  at  a 
point  just  below  the  wagon  bridge  near  the  McFarland  ranch  and 
about  1  mile  above  the  mouth  of  South  Fork  of  Tule  River.  The 
station  was  established  April  18,  1901.  The  gage  rod  is  situated  on 
the  right  bank  of  the  river  100  feet  below  the  bridge.  The  zero  of  the 
gage  is  8  feet  below  a  spike  driven  into  a  large  cottonwood  tree.  The 
obsen'er  is  Adah  McFarland. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurements  of  Tule  River  near  Portersvillef  Col.,  in  190S, 


Date. 


February  13 

April  1 

April2 

June  9 

November  19 


Hydrog:rapher. 


S.  G.  Bennett  - 

do 

do 

R.  S.  Hawley. 
S.  G.  Bennett. 


Gage  height. 

Feet. 
2.13 
4.50 
3.87 
2.35 
1.16 


Discharge. 


Second-feet, 

171 

1,087 

747 

185 

28 
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Mean  daily  gage  height,  in  feet,  of  Tule  River  near  Portersville,  Cal,,  far  1903. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M.>-. 

June. 

July. 

Aug. 

Sept. 

OcL 

Nc..! 

Dec. 

1 

1.40 
L3.H 

3.0 
2.6 

2.1 

4.7 
4.0 

3.0 
3.1 

2.5 
2.5 

1.60 
1.60 

1.10 
1.08 

0.88 

.85 

0.98 
1.00 

1.0 
1.0 

1.2 

2 

1.1 

3 

1  r« 

2.3 
2.4 
2.2 
2.1 
2.1 
2.5 
2.3 
2.3 
2.3 
2.2 
2.1 

2.3 
2.8 
2.5 
2.3 
2.2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 

3.6 
3.4 
3.3 
3.0 
3.0 
3.0 
3.0 
3.7 
3.3 
3.2 
3.1 

3.2 
3.2 
3.2 
3.2 
8.2 
3.2 
3.2 
3.2 
3.3 
3.4 
3.3 

2.5 
2.6 
2.5 
2.5 
2.5 
2.4 
2.3 
2.3 
2.2 
2.2 
2.2 

1.50 
1.40 
1.44 
1.42 
1.40 
1.40 
1.38 
1.36 
1.85 
1.34 
1.32 

1.07 
1.06 
l.W 
1.03 
1.02 
1.01 
1.00 
1.00 
1.00 
1.00 
1.00 

.85 
.85 
.85 
.88 
.88 
.88 
.90 
.90 
.90 
.90 
.85 

1.00 
1.02 
1.01 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.98 
.98 

1.0 
1.0 
1.0 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

4 

1.40 
1.38 
1.40 
1.42 
1.40 
1.40 

1.1 

6 

l.l 

6 

1.2 

7 

1.2 

8 

1.2 

9            

1.2 

10     

1.40 
1.40 
1.38 
l.?8 

1.1 

11  

1.1 

12 

1.1 

13 

1.2 

14 

1.38 

2.1 

2.5 

3.0 

3.3 

2.2 

1.30 

1.00 

.85 

1.00 

1.1 

1.2 

16 

1.38 

2.1 

2.5 

2.9 

3.2 

2.2 

1.28 

1.00 

.86 

1.00 

1.1 

1.2 

16 

1.38 

2.0 

2.4 

2.9 

3.0 

2.1 

1.26 

.95 

.85 

1.00 

1.1 

1.2 

17 

1.38 

2.0 

2.4 

2,8 

2.9 

2.1 

1.24 

.95 

.90 

1.00 

1.1 

1.2 

18 

1.38 

2.0 

2.2 

2.8 

2.9 

2.1 

1.22 

.95 

.90 

1.00 

1.1 

1.2 

19 

1.38 

2.1 

2.2 

2.7 

2.8 

2.0 

1.20 

.90 

.85 

.98 

1.2 

1-2 

20 

1.38 

2.1 

2.2 

2.7 

2.7 

2.0 

1.2) 

.90 

.89 

.96 

1.2 

1.2 

21 

1.37 

2.1 

2.2 

2.8 

2.7 

1.9 

1.20 

.90 

.89 

.98 

1.2 

1.2 

22 

1.87 

2.1 

2.2 

2.8 

2.6 

1.9 

1.18 

.90 

.89 

.95 

1.2 

1.2 

23 

1.37 

2.1 

2.4 

3.0 

2.6 

1.9 

1.18 

.90 

.89 

.95 

1.2 

1,2 

24 

1.37 

2.1 

2.8 

3.2 

2.5 

1.8 

1.15 

.90 

.89 

.95 

1.2 

1.2 

25 

1.45 

2.1 

8.7 

3.3 

2.4 

1.8 

1.15 

.90 

.89 

.95 

1.2 

1  2 

26 

1.60 

2.1 

3.2 

3.2 

2.3 

1.8 

1.15 

.90 

.89 

.95 

1.1 

1.2 

27 

5.00 

2.1 

2.8 

3.1 

2.2 

1.7 

1.14 

.88 

.92 

.95 

1.1 

1.2 

28 

7.60 

2.1 

2.9 

3.0 

2.4 

1.6 

1.13 

.88 

.93 

.» 

1.1 

1.2 

29 

3.50 

3.2 

2.9 

2.5 

1.6 

1.12 

.88 

.95 

.95 

1.2 

1.2 

30 

2.40 

3.3 

2.9 

2.6 

1.6 

1.11 

.88 

.96 

.96 

1.2 

1.2 

31 

3.60 

8.3 

2.6 

i.n 

.88 



.96 

1.2 
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Gage 
height. 

Dlachargo. 

height. 

niMchnrgv. 

height. 

Fcri. 

Seeond-feet. 

Frrt. 

Secfmd-frti, 

/Vrt. 

0.8 

11 

1.8 

98    ■ 

2.8 

.9 

14 

1.9 

116 

2.9 

1.0 

18 

2.0 

132 

3.0 

1.1 

23 

2.1 

150 

3.2 

1.2 

30 

2.2 

170 

3.4 

1.3 

39    1 

2.3 

190 

3.6 

1.4 

48 

2.4 

210    ' 

3.8 

1.5 

58 

2.5 

235 

1      4.0 

1.6 

70 

2.6 

260 

4.2 

■•' 

83 

2.7 

285 

4.4 

Discharge. 

(Jnge 
height. 

Discharge. 
Secotid/rH. 

Srcondfcct. 

>VW. 

315 

4.6 

1,180 

345    ' 

4.8 

1,300 

380 

5.0 

1,420 

450 

5.5 

1,770 

530 

6.0 

2,170 

626 

6.5 

2,620 

725    , 

7.0 

3,120 

830    ! 

7.6 

3,670 

940  : 

1,060    ' 

Estimated  montfUy  discharge  of  Tule  River  near  Portergville^  Cal.^  for  190S, 
[Drainage  area,  437  square  miles.] 


Month. 


January  . . . 
February . . 

March 

April 

May 

Jane 

July 

August 

September . 
October  ... 
November . 
December  . 


Discharge  in  second-feet. 


Maximum. 


The  year . 


3,790 

380 

675 

1,240 

530 

235 

70 

23 

16 

19 

30 

30 

3,790 


Minimum. 


Mean. 


Total  In 
acre-feet. 


45 

132 

150 

285 

170 

70 

24 

13 

13 

16 

18 

23 

13 


254 

173 

258 

447 

358 

158 

38 

17 

14 

17 

24 

28 

149 


Run-off. 


Second- 
feet  per 
square 
mile. 


15,  618 

9,608 

15,864 

26,598 

22,013 

9,402 

2,337 

1,045 

833 

1,045 

1,428 

1,722 

107,513 


0.58 
.40 
.59 

1.02 
.82 
.36 
.09 
.04 
.03 
.04 
.05 
.06 

.34 


Depth  in 
inches. 


0.67 
.42 
.68 

1.14 
.94 
.40 
.10 
.05 
.03 
.05 
.06 
.07 

4.61 
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KERN   RIVER  NEAR  BAKERSFIELD,  GAL. 

This  station,  established  in  1893  by  Walter  eTones,  chief  en^neer  of 
the  Kern  County  Land  Company,  is  located  at  what  is  known  as  ''  first 
point  of  measurement,"  5  miles  above  Bakersfield  and  at  the  mouth  of 
the  canyon  of  the  river.  Miscellaneous  meter  measurements  are 
taken,  and  an  automatic  gage  records  daily  fluctuations  of  the  river 
heights.  A.  K.  Warren,  the  engineer  in  charge  of  this  work  for  the 
Kern  County  Land  Company,  attends  to  the  discharge  measurements 
with  accuracy  and  precision,  and  furnishes  the  Geological  Survey  with 
the  final  results. 


Mean  daily  dUchargCt  in  second-feet,  of  Kern  River  near  Bakersfield,  CaL,  in  190S. 
[Drainage  area,  2,345  square  miles;  oteer^er,  A.  K.  Warren.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

1 

244 
244 
245 
245 
253 
249 
249 
250 
248 
244 
242 
248 
244 
245 
251 
247 
244 
241 
234 
237 
237 
237 
236 
242 
257 
260 
347 
1,297 
1,432 
766 
641 

10,856 

2,617 

229 

850 

622 
600 
480 
461 
480 
442 
435 
444 
497 
468 
477 
506 
520 
466 
401 
391 
410 
472 
480 
413 
359 
368 
419 
412 
418 
436 
438 
436 

12,701 
665 
337 
454 

432 
428 
418 
428 
479 
514 
479 
475 
530 
539 
515 
537 
562 
543 
534 
627 
539 
587 
519 
497 
485 
466 
479 
532 
654 
740 
723 
745 
805 
1,024 
1,250 

1,471 
1,821 
1,460 
1,344 
1,279 
1,236 
1.172 
1,188 
1,263 
1,334 
1,393 
1.268 
1,183 
1,117 
1,039 
969 
1,018 
965 
910 
908 
893 
912 
1,053 
1,283 
1,406 
1,609 
1,669 
1,601 
1.396 
1,371 

1,514 
1,C84 
1,885 
1,966 
1,999 
2,024 
2,150 
2,318 
2,414 
2,606 
2,816 
3,068 
3,233 
3,296 
3,143 
2,950 
2,797 
2,444 
2,152 
1,958 
1,850 
1,780 
1,718 
1.651 
1,551 
1,463 
1,424 
1,405 
1,474 
1,765 
2,161 

2,358 
2,416 
2,668 
2.647 
2,636 
2,724 
2,750 
2,780 
2,684 
2,728 
2,472 
2,297 
2,271 
2,300 
2,387 
2,145 
1,936 
1,894 
1.968 
2,114 
2,246 
2,309 
2,291 
2,187 
2,206 
2,304 
2,305 
2,232 
2,115 
1,923 

1,765 

1,776 

1,670 

1,481 

1,354 

1,252 

1,155 

1,042 

953 

898 

853 

823 

825 

814 

770 

742 

748 

722 

684 

668 

645 

610 

688 

663 

536 

512 

620 

516 

490 

477 

463 

437 
439 
448 
413 
384 
348 
836 
328 
330 
341 
385 
813 
812 
318 
823 
821 
803 
291 
270 
259 
249 
250 
249 
247 
239 
236 
224 
219 
214 
213 
205 

201 
206 
211 
198 
195 
199 
204 
200 
200 
192 
187 
181 
187 
191 
188 
180 
181 
178 
177 
176 
181 
184 
190 
197 
192 
177 
171 
185 
202 
219 

225 
200 
191 
190 
197 
183 
181 
182 
180 
181 
179 
181 
173 
167 
163 
159 
168 
158 
157 
159 
162 
167 
158 
154 
157 
161 
169 
179 
180 
174 
170 

1C9 
179 
182 
182 
189 
185 
186 
192 

^ 

205 
204 
207 
215 
222 
226 
222 
226 
219 
218 
196 
202 
210 
217 
218 
214 
211 
206 
200 
201 
206 

210 

2 

207 

3 

212 

4 

206 

5 

20S 

6 

196 

7 

IS" 

8 

181 

9 

191 

10 

303 

11 

1A6 

12 

188 

13 

191 

14 

199 

15 

20S 

16 

199 

17 

2M 

18 

202 

19        

200 

20 

200 

21 

208 

22 

230 

23 

210 

24 

208 

26 

200 

26 

2(B 

27 

206 

28 

213 

29 

207 

80 

200 

31 

199 

Total.... 

Maximum 

Minimum 

Mean 

17,935 

1,376 

413 

679 

37,466 

1,978 

872 

1,249 

66,599 
3,374 
1,380 
2,148 

70,191 
2,927 
1,786 
2,840 

26,900 

1,891 

445 

868 

9,389 
484 
198 
803 

5,727 
220 
166 
191 

6.385 
282 
160 
174 

6,106 
228 
166 
203 

6.227 
218 
176 
201 

Whole  year:  Total,  276.481;  maximum,  3,374;  minimum,  160;  mean,  765. 
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EiAimaled  monthly  discharge  of  Kern  River  near  Bakersfield,  Vol.,  in  1903. 
[Dralnairc  area,  2,S45  fiqaare  miles.] 


Month. 


January 

Febrnary 

March 

April 

May 

June 

July 

A  ugu^ 

September 

October 

November 

December 

The  year 


Diiicharge  In  secimd-feet. 


Maximum. 

Minimum. 

2,617 

229 

665 

337 

1,376 

413 

1,978 

872 

3,374 

1,380 

2,927 

1,786 

1,891 

446 

484 

198 

220 

165 

232 

150 

228 

166 

218 

176 

3,374 

150 

Mean. 

350 

454 

579 

1,249 

2,148 

2,340 

868 

303 

191 

174 

203 

201 

755 


Total  in 
acre-feet. 


21,521 
25, 214 
35,601 
74,321 
132,075 
139, 240 
53,371 
18,631 
11,365 
10,699 
12,079 
12,359 


546,476 


Run-off. 


Second- 
feet  per 
square 
mile. 


0.15 
.19 
.25 
.53 
.92 

1.00 
.37 
.13 
.08 
.07 
.09 
.09 


Depth  in 
inches. 


0.17 
.20 
.29 
.59 
1.06 
1.12 
.43 
.15 
.09 
.08 
.10 
.10 


.32 


4.38 


SAN  JOAQUIN   RIVER  AT  HERNDON,  CAL. 

The  ^ge  rod  at  this  station  was  established  by  thie  engineering 
department  of  the  Southern  Pacific  Railway  Company  in  1879.  The 
old  trestle  bridge  was  torn  down  by  the  railroad  company'  during  1899 
and  a  new  iron  structure  was  erected  in  its  place.  A  new  gage  rod, 
set  to  the  datum  of  the  old  gage,  was  bolted  to  the  western  side  of  the 
central  concrete  pier.  The  bench  mark  is  a  nail  in  a  post  at  the  south 
end  of  the  bridge  on  the  west  side,  0.2  foot  above  the  ground,  and 
marked  ''  B.  M."  It  is  at  an  elevation  of  24.12  feet  above  gage  datum. 
The  channel  for  some  distance  above  and  below  the  bridge  is  straight, 
and  the  water  has  a  uniform  velocity.  The  right  bank  is  "high,  rocky, 
and  steep.  The  bed  of  the  stream  is  composed  of  small  gravel  and 
shifting  sand.  Because  of  the  continual  changes  in  the  cross  section, 
which  were  increased  by  a  side  channel  breaking  through  the  gravel 
pits  on  the  left  bank  of  the  river  just  above  the  gaging  station,  meter 
measurements  were  discontinued  at  this  station  at  the  end  of  1901. 

The  river  stage  record  for  1903  has  been  furnished  by  William 
Hood,  chief  engineer  of  the  Southern  Pacific  Company.  G.  G,  Nel- 
son was  the  observer. 


304  STREAM   MEASUREMENTS   IN   1903,  PART   IV.  [no-IOO. 

Mean  daily  gage  height,  in  feel,  of  San  Joaquin  River  at  Jlemdon,  Oal.,  for  190S. 


Day. 


1., 

2. 

8.. 

4. 

6. 

6., 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22.. 
28. 
24. 
25. 
26. 
27. 
28. 


80. 
81. 


Jan. 

Feb. 

3.0 

4.0 

3.0 

4.5 

3.0 

4.2 

3.0 

3.8 

3.0 

3.8 

3.0 

3.7 

3.0 

3.6 

3.0 

3.6 

2.9 

3.7 

2.9 

3.8 

2.9 

3.7 

2.9 

3.5 

2.9 

3.5 

2.9 

8.6 

2.9 

3.5 

2.8 

3.5 

2.8 

3.5 

2.8 

3.6 

2.8 

3.5 

2.8 

3.6 

2.8 

3.5 

2.8 

3.4 

2.8 

3.4 

2.8 

3.3 

2.8 

8.3 

2.8 

3.3 

3.2 

3.8 

10.0 

8.3 

6.0 

4.5 

4.0 

Mar. 


3.3 
3.3 
3.3 
3.3 
3.5 
3.5 
8.4 
3.4 
3.4 
3.4 
8.4 
8.3 
3.3 
3.3 
3.8 
3.3 
3.5 
3.6 
3.6 
3.6 
3.6 
8.6 
3.5 
8.7 
4.1 
4.5 
4.6 
4.2 
4.6 
5.0 
5.8 


Apr. 

May. 

June. 

July. 

7.0 

7.0 

9.0 

6.0 

7.0 

7.2 

9.0 

6.0 

6.0 

7.8 

8.8 

6.4 

6.4 

7.7 

8.6 

6.4 

6.2 

8.0 

8.3 

6.4 

6.0 

7.6 

8.3 

4.5 

5.0 

8.2 

8.5 

4.6 

5.0 

8.8 

8.0 

4.0 

5.0 

8.8 

7.8 

4.0 

6.8 

9.0 

7.7 

4.0 

6.2 

9.5 

8.2 

4.0 

6.4 

10.0 

7.8 

4.0 

5.0 

10.0 

7.2 

4.0 

6.0 

9.7 

7.0 

4.0 

4.8 

9.2 

7.0 

4.0 

4.7 

8.8 

6.8 

4.0 

4.5 

8.2 

6.4 

4.0 

4.2 

8.0 

6.0 

3.6 

4.2 

7.0 

6.2 

3.6 

4.2 

6.8 

6.2 

3.6 

4.2 

6.5 

6.3 

3.6 

4.2 

6.6 

6.7 

3.5 

6.5 

6.0 

6.5 

2.6 

6.2 

5.8 

6.5 

2.8 

6.5 

6.7 

6.6 

2.2 

6.8 

5.5 

6.5 

2.0 

6.5 

5.5 

6.6 

2.0 

6.0 

6.8 

6.8 

2.0 

6.0 

6.3 

6.8 

2.0 

6.0 

8.0 

6.0 

2.0 

9.3 

2.0 

Aug.  Sept !  Oct.  I  Nov.  Dec. 


2.0 
2,0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2,0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 
2.0 
2,0 
2,0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2,0 
2.0 
2,0 
2.0 
2.0 
2,0 
2.0 
2.0 
2,0 
2.0 
2.0 
2.0 


2.0  j 

2.0  I 

2.0 

2.0 

2.0  I 

2.0  j 

2.0 

2.0  ' 

2.0  1 

2.0 

2.0  j 

2.0 

2.0 

2.0  I 

2.0  ' 

2.0 

2.0 

2.0 

2.0 

2,0 

2,0 

2,0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.2 
•2-2 
2.1 
2.0 
2.0 
2.3 
2.2 
2.2 
2.2 
2,2 
2.2 
2.2 
2.4 
2.5 
2.4 
2.4 
2.4 
2.8 
2.3 
2.3 
2.3 


I 


2.5 
2.3 
13 
2L2 
2l2 
•2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
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MISCELLANEOUS  MEASUREMENTS  IN  SAN  FRANCISCO  BAT  DRAINAGE 

BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  San 
Francisco  Bay  drainage  basin  in  1903: 

MisceUaneoru  measurements  in  San  Francisco  Bay  drainage  basin  in  190S, 


Date. 

Hydrognpher. 

Stream. 

Location. 

Dis- 
cbaige. 

Oct     24 
20 

H.  K  Green 

S.  G.  Bennett 

do 

Klamath  River 

Mad  River .... 

Klamathon 

Vance  

See.fi, 
2,000 
53 

21 

Eel  River 

Stingley 8  station  ... 
Merrillville 

Healdsburg 

500  feet  below  head- 
works,  Folsom. 

1S9 

Sept  30 

Jan.    22 
May    12 

H.  G.  Heisler 

8.  G.  Bennett 

do 

WillowCreekrSnsan 
River  basin). 

Russian  River 

Folsom      canal 
(American  River 
basin). 

20 

62S 
1,466 

; 

PITT  RIVER  DRAINAGE. 

8ept   11 

H.  G.  Heisler 

do 

do 

Pitt  River 

Pittville 

30 

9 
11 

.....  UU  .  ............ 

Fall  River 

Pecks  Bridse,  above 
mouth  of  Barney 
Creek. 

Fall  River  mills 

Carbon 

2,617 
1,510 

10 

do 

Hot  Creek 

657 

9 

do 

Bumey  River 

Hatchet  Creek 

Montgomery  Creek . 

Lower  end  of  Bar- 
ney Valley,  below 
Barney  Falls. 

Near  Montgomery . . 

Montgomery 

210 

S 

do 

10 

7 

do 

18 

STANISLAUS  RIVER  DRAINAGE. 


Sept.   23 

Nov.    25 
25 


S.  G.  Bennett. 


.do 
.do 


IRR  100—04 20 


Stanislaus  Water 
Co.' 8  canal. 

do 


.do. 


Knights  Ferry  be- 
low penstock  to 
power  house. 

do 


Knights  Ferry 
above  penstock  to 
power  house. 


61 

41 

85 
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Miacdlaneous  measurements  in  San  Francisco  Bay  drainage  bagin  in  190S — Conttnaed. 
TUOLUMNE  RIVER  DRAINAGE. 


Date. 

Hydrosrmpher. 

stream. 

Location. 

Dia. 
cbari^e. 

Sept.   20 
20 

S.  G.  Bennett 

do 

Clavey  River 

Twomile  Creek 

Hull  Creek.  . 

Above    mouth    of 
Twomile    Creek, 
Carter-Lake  Elea- 
nor trail. 

At  mouth 

2.6 

.8 

20 

...  .do  

Carter-Lake    Elea- 
nor trail  crossing. 

Above  mouth  of  Ba- 
sin Slope  Creek. 

Roeasco  ranch 

Carter-lAke    Elea- 
nor trail  croesing. 

}  mile  below  Lake 
Eleanor. 

Above    mouth, 
Hetch  Hetchy 
Valley. 

At    mouth,  Hetch 
Hetchy  Valley. 

.....  do  ...... ..... 

3.7 

21 

do 

North  Fork  of  Tuo- 
lumne River. 

Reed  Creek 

Cherry  River 

Elinor  Creek 

Tuolumne  River 

Rancheria  Creek 

Tilti  11  Creek 

2.9 

19 

do 

2.6 

19 

do 

a. 6 

19 

do 

1.0 

18 

do 

19.0 

18 

do 

1.3 

17 

do 

o 

18 

do 

Tuolumne  River 

Middle  Fork  of  Tuo- 
lumne  River. 

South  Fork  of  Tuo- 
lumne River. 

Lower  end  of  Hetch 
Hetchy  Valley. 

6    miles    from   Se- 
quoia post-oflSce. 

1   mile  above   Se- 
quoia post-office. 

23 

17 

do 

.8 

17 

do 

MERCED  RIVER  DRAINAGE. 

June  25 

Sept.   15 

S.  G.  Bennett 

do 

Teniah  Creek 

do 

AtTassaackAvenue 
Bridge,  Yosemite 
Valley. 

do 

159 
3  0 

do 

Illilouette  Creek 

do 

Merced  River 

do 

Yosemite  Creek 

.....do..,..  ....... 

Near    mouth    Yo- 
semite V^alley. 

do 

228 

Sept.   15 
June  24 

do 

do 

3.9 

Bridge    near    Yo- 
semite      Valley 
postroffice. 

do 

1,135 

Sept.   15 
June  24 

do 

do 

27 

Wagon  bridge  be- 
low falls. 

.do 

119 

Sept   15 
Jane  25 

do 

«.2 

do 

Bridal  Veil  Creek... 

At  Yosemite  road 
bridge. 

<>20 

a  Estimated, 
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MiaceUaneaiu  meamrements  in  San  Francisco  Bay  drainage  hamn  in  190S — Comauued. 
MERCED  RIVER  DRAINAOE-^Contlnued. 


Date. 


Hydrogmpher. 


Stream. 


Location. 


Dis- 
chig^ge. 


Sept,    15 

13 

12 

12 
11 
11 


S.  G.  Bennett. 


Bridal  Veil  Creek.. 


.do. 
.do 


do 

...-do 

....do 


Alder  Creek 

South  Fork  Merced 
River. 

Washburn  ditch 

Big  Creek* 

Sugar  Pine  ditch 


At  Yosemite  road 
bridge. 

South  Fork  Merced. 

1,000    feet    below 
Wawona  Bridge. 

South  Fork  Merced. 

Summerdale 

South  Fork  Merced, 


SAN  JOAQUIN  RIVER  DRAINAGE. 


Secjt. 
«2 


1.0 
1.5 

1.9 
3.2 
2.3 


Sept.   11  I  8.  G.  Bennett. 


9 
«9 


.do 
.do 


Soqual  ditch. 


At  site  of  old  mill 
of  Madera  Flume 
and  Trading  Co. 

Atmouth 


Chiquita   San  Joa- 
quin. I 

San  Joaquin  River . .   Below  mouth  of  Chi- 
I      quita  San  Joaquin, 


&3.8 

10 
264 


SALINAS  RIVER  DRAINAGE. 


26 
26 

26 


S.  G.  Bennett. 
do 


.do 


Vaquero  Creek 

Spreckles's  ditch  . . . 

Arroyo  Seco  Irriga- 
tion Co' 8.  ditch. 


Atmouth 

7  miles  below  head- 
gate. 

Road  bridge,  Joy's 
place. 


1.1 
27 

36 


KERN  RIVER  DRAINAGE. 


Aug.    24 
22 

S.  G.  Bennett 

do 

Little  Kern 

3  miles  below  mouth 
of  Shotgun  Creek. 

Above  junction  with 
Kern  River. 

Above  junction  with 
Little  Kern. 

3  miles  above  mouth 

5.3 

25 

22 

do 

North    Fork    Kern 
River. 

Soda  Creek 

278 

21 

do 

2.4 

21 

do 

Nameless  Creek 

2.4 

20 

do 

Clark  Creek 

2.9 

20 

do 

Jackson  Creek 

2.8 

20 

do 

Wade  Creek 

2.6 

19 

do 

Tobias  Creek 

Salmon  Creek 

At  mouth .......... 

1.9 

19 

do 

do 

1.8 

18 

do 

Bull  Run  Creek 

Above  mouth 

.8 

aSstimsted. 


fr  Total  flow  of  North  Fork  of  San  Joaquin  River  at  this  point. 


808 
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MisceUaneoua  measurements  in  San  Francisco  Bay  drainage  basin  in  190S — Contiiraed. 
KERN  RIVER  DRAINAGE^-Continoed. 


Date. 

stream. 

Location. 

Di«- 

Aug.    17 
17 

S.  G.  Bennett 

do 

Peterson  ditch 

Thurston  ditch 

Near   head,  above 
Kernville. 

do 

1.5 
1.9 

17 

do 

North  Fork  of  Kern 
River. 

Big  Blue  ditch 

Neal  A  Staverts's  up- 
per ditch. 

Brown's  upper  ditch . 

3  miles  above  Kern- 
ville. 

At  mill  above  Kern- 
ville. 

Above  Kernville  . . . 

277 

17 

do 

^ 

17 
15 

do 

do 

2.2 
15.3 

15 

do 

Brown' s  ranch  ditch . 

14.5 

15 

do 

Kernville  town  ditch 

Cook's  ditch 

Hooper  Mill  ditch  . . 

South  Fork  of  Kern 
River. 

Kern  River 

15 

do 

Kernville. ...... 

6 

17 

do 

Near  Isabella 

Above  mouth,  hear 
Isabella. 

Below    mouth     of 
South  Fork,  near 
Isabella. 

8.9 

17 

do 

17 

17 

do 

254 

KING  RIVER  DRAINAGE. 


Sept     3 
3 


S.  G.  Bennett. 
do 


King  River 

North  Fork  of  King 
River. 


\  mile  below  mouth 
of  North  Fork. 

At  mouth..--* 


332 
32 


K  A  WEAR  RrVER  DRAINAGE. 


Aug.    31 

31 
28 

30 

28 


S.  G.  Bennett. 


.do 
.do 


.do 

.do 
.do 


Stony  Creek. 


Dorst  Creek 

North  Fork  Kaweah . 

Marble  Fork  Kaweah 

East  Fork  Kaweah.. 
do 


North  Fork  Kaw^eah 
trail  crossing. 

do 

3  miles  above  Three- 
rivers. 

At  bridge,  Sequoia 
Park. 

At  Mineral  King 

Above  headworks 
of  Mount  Whit- 
ney Power  Co.'s 
canal. 


1.2 

2.ti 
7.3 

8.7 

5.3 
23 


TULE  RIVER  DRAINAGE. 


June     9 


R.  S.  Hawley . 


South  Fork  Tule Near  mouth 


35 
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SOUTHERN  CALIFORNIA  DRAINAGE. 

Under  the  head  of  southern  California  drainage  have  been  included 
data  concerning  the  streams  of  that  part  of  the  State  south  of  the  San 
Joaquin  basin.  There  are  thus  included  the  Mohave,  which  flows  from 
the  mountains  north  of  San  Bernardino  into  the  Mohave  Desert,  a  por- 
tion of  the  great  Interior  Basin,  as  well  as  those  flowing  toward  the 
south  or  southwest,  whose  waters,  in  times  of  flood  at  least,  reach  the 
J^acific  Ocean. 

Arroyo  Seco  rises  on  the  eastern  slope  of  the  Santa  Lucia  Moun- 
tains and  flows  east  and  empties  into  Salinas  River  at  Soledad,  Cal. 

San  Lorenzo  Creek  drains  the  western  slopes  of  the  Gavilan  Moun- 
tains and  enters  Salinas  River  near  King  City,  Cal.  There  is  a  reser- 
voir and  dam  site  5  miles  above  its  mouth.  The  flood  waters  are  used 
for  winter  irrigation.  Salinas  River  drains  into  the  Pacific  Ocean 
through  Monterey  Bay. 

The  drainage  basin  of  San  Gabriel  River  lies  on  the  southern  slope 
of  the  Sierra  Madre,  being  included  in  Los  Angeles  County,  Cal. 
The  various  tributaries  join  the  river  before  it  enters  its  lowest  canyon, 
whence  it  appears  finally  on  the  plain  in  the  vicinity  of  Azusa.  The 
seepage  waters  of  this  valley  appear  lower  down  in  the  river  and 
finally  enter  the  Pacific  Ocean  not  far  from  the  mouth  of  Los  Angeles 
River.  All  of  the  surplus  waters  of  this  stream  are  now  used  for 
irrigation  purposes,  and  it  is  only  an  occasional  flood  that  passes  the 
gaging  station. 

Santa  Ana  River  has  its  source  on  the  southern  slope  of  the  San 
Bernardino  Mountains  and  flows  southerly,  appearing  from  it^  canyon 
4  miles  north  of  Redlands.  Its  waters  are  completely  used  in  San 
Bernardino  Valley.  At  the  lower  part  of  the  valley  the  water  appears 
again  in  the  vicinity  of  Rincon,  where  the  river  passes  through  a  com- 
parativel}"  narrow  gorge;  thence  the  general  direction  of  the  stream  is 
southwesterly,  emptying  into  the  Pacific  Ocean. 

The  headwaters  of  Mohave  River  have  their  source  on  the  northern 
slopes  of  the  Sierra  Madre.  The  river  flows  north,  finally  disappear- 
ing in  the  sands  of  the  Mohave  Desert. 

The  following  is  a  list  of  the  stations  in  the  southern  California 
drainage  basin: 

Arroyo  Seco  near  Piney,  Cal. 

San  Lorenzo  Creek  near  King  City,  Cal. 

Santa  Ynez  River  near  Santa  Barbara,  Cal. 

Mono  Creek  at  Mono  dam  site,  near  Santa  Barbara,  Cal. 

Malibu  Creek  near  Calabasas,  Cal. 

Triumpho  Creek  near  Calabasas,  Cal. 

San  Gabriel  River  and  canals,  Azusa,  Cal. 

San  Luis  Rey  River  near  Pala,  Cal. 

Santa  Ana  River  below  Warmsprings,  Cal. 

Santa  Maria  River  near  Santa  Maria,  Cal. 

Mohave  River  at  Victorville,  Cal. 
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ARROYO    SECO   NEAR  PINEY,  CAL. 

A  gaging  station  was  established  by  W.  W.  Coekins,  jr.,  December. 
1900,  at  Foster's  ranch,  near  Piney  post-oflSce,  California.  The  high 
water  of  January,  1901,  enlarged  an  old  channel,  and  the  gaging  sta- 
tion was  removed  to  Pettitt's  ranch,  4  miles  below.  The  purpose  of 
establishing  these  gaging  stations  was  to  get  the  maximum  flood  di5i- 
charge  and  the  amount  of  water  available  for  storage.  The  total  area 
of  the  basin  drained  above  Pettitt's  ranch  is  216  square  miles.  The 
observer  is  Mrs.  Charles  Pettitt. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurements  of  Arroyo  Seco  near  Piney ^  CW.,  in  1903. 


Date. 


March  21 . 
March  28 . 
April  1... 
May  26... 
August  21 


Hydrographer. 


S.  G.  Bennett . 

R.  J.  Love 

do 

S.  G.  Bennett . 
H.  Hamlin  ... 


QsLge 
leight. 


heig] 


Otecbjuse. 


Feet 
6.23 
8.6 
10.6 
6.69 
6.0 


Seeotui-firi. 

247 

1,707 

3,<SrB 
71 


Mean  daily  gage  height^  in  feety  of  Arroyo  Seco  near  Piney y  Oal.yfor  I90S. 


Day. 


Jan. 


1 

5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
.  5  3 

2 

3 

4 

6                       

6 

7 

s 

9 

5.3 

10 

5.3 

11 

5.3 

12 

5  3 

13 

5.3 

14 

5.3 

15 

5  3 

16 

5.3 

17 

5.3 

18 

5.3 

19 

6.3 

20 

5.3 

21 

5.3 

22 

5.3 

28 

5.3 

24 

5.4 

25 

5.8 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

7.4 

5.8 

9.9 

6.9 

6.6 

6.4 

6.2 

6.1 

5.2 

6.9 

5.8 

8.4 

5.9 

6.6 

5.4 

6.3 

5.1 

6,2 

6.6 

5.8 

8.2 

6.9 

5.6 

5.4 

6.2 

6.1 

5.2 

6.5 

5.9 

7.4 

5.9 

5.6 

5.4 

6.2 

5.1 

5.2 

6.4 

6.2 

7.2 

5.9 

6.6 

6.4 

5.2 

6.1 

6.2 

6.3 

6.0 

7.0 

6.9 

6.6 

5.4 

5.2 

6.1 

6.2 

6.2 

6.0 

6.9 

5.8 

6.6 

6.4 

5.2 

5.1 

6.2 

7.6 

6.3 

6.8 

6.8 

5.6 

5.4 

6.2 

6.1 

5.S 

6.8 

6.3 

6.6 

6.8 

5.6 

6.4 

6.2 

5.0 

6.3 

6.7 

6.2 

6.5 

5.8 

5.6 

6.3 

5.2 

6.0 

5.8 

6.5 

6.1 

6.5 

5.8 

5.5 

6.4 

5.2 

5.0 

6.2 

6.4 

6.1 

6.4 

6.8 

6.6 

5.4 

5.2 

5.0 

6.S 

6.4 

6.0 

6.3 

6.8 

6.5 

6.8 

6.2 

6.0 

5.3 

6.3 

6.9 

6.3 

5.8 

5.5 

6.3 

5.2 

5.0 

5.3 

6.3 

6.5 

6.3 

6.8 

5.6 

6.3 

6.2 

6.0 

5l3 

6.3 

6.6 

6.4 

6.7 

6.5 

5.3 

5.2 

6.0 

6.3 

6.3 

6.6 

6.3 

6.7 

5.6 

6.3 

5.2 

4.9 

5.2 

6.3 

6.4 

6.2 

5.7 

6.5 

5.3 

5.2 

4.9 

5.3 

6.2 

6.4 

6.2 

5.7 

6.6 

5.3 

6.1 

4.9 

6.3 

6.2 

6.3 

6.1 

5.7 

5.6 

6.3 

6.1 

6.0 

5.2 

6.1 

6.8 

6.1 

6.7 

6.5 

5.3 

6.1 

6.0 

6.2 

6.0 

6.3 

6.1 

5.7 

5.5 

6.3 

6.1 

5.0 

5.2 

6.0 

6.2 

6.1 

5.7 

6.6 

6.3 

6.1 

6.1 

6.2 

6.0 

6.2 

6.0 

5.7 

6.5 

6.3 

6.1 

6.1 

6,2 

5.9 

6.7 

6.0 

6.7 

5.6 

6.3 

5.1 

6.1 

6.2 

Not.    IVt-. 


5.2 

6.3 

a2 

6.3 

5.3 

5.3 

5l8 

5.3 

5.3 

&.S 

6.3 

6.3 

5.3 

6.3 

5l6 

5.5 

6.4 

6.4 

6.4 

5.9 

5.9 

5.7 

5.7 

6.6 

&6 


.\.4 

a.  4 

5,4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

&4 

&4 

5.4 

5.4 

5.4 

&4 

5.4 

&4 

5l4 

5.4 

&4 

6.4 
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Mean  daily  gage  height^  in  feet,  of  Arroyo  Seco  near  P'mey,  Oil. ,  for  190S — Continued. 


Day. 

Jan. 

Feb. 

6.9 
5.9 
5.9 

Mar. 

Apr. 

May. 

June. 

6.5 
5.4 
5.4 
5.4 
5.4 

July. 

5.3 
6.3 
6.8 
5.3 
6.3 
5.2 

Aug. 

Sept. 

Oct. 

5.2 
6.2 
5.2 
6.3 
5.3 
5.8 

Nov. 

Dec. 

26 

5.4 
8.4 
8.6 
7.2 
7.6 
7.0 

6.3 
6.2 
7.8 
7.8 
9.3 
9.8 

6.0 
6.0 
6.0 
6.0 
5.9 

5.7 
6.6 
6.6 
5.6 
5.6 
6.6 

5.1 
6.1 
5.1 
6.1 
5.1 
5.1 

5.1 
5.1 
5.1 
6.1 
6.1 

5.5 
5.5 
5.5 
5.5 
6.5 

5.4 

27 

5.45 

28 

5.46 

29 

30 

31 

5.45 
5.45 
6.46 

Rating  table  for  Arroyo  Seco  near  Piney,  Cal.f  far  190S. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

Gage 
height. 

Discharge. 

FeH, 

Second'/eei. 

/tet 

Second-Seet. 

Feet. 

Second-feet. 

Feet. 

Secondr/eet. 

5.0 

1 

6.0 

150 

7.0 

600 

8.2 

1,430 

5.1 

6 

6.1 

190 

7.1 

660 

8.4 

1,610 

5.2 

13 

6.2 

230 

7.2 

720 

'      8.6 

1,790 

5.3 

22 

6.3 

270 

7.3 

780 

8.8 

1,970 

5.4 

32 

6.4 

310 

7.4 

840 

9.0 

2,170 

5.5 

44 

6.5 

350 

7.5 

900 

i      9.2 

2,380 

5.6 

56 

6.6 

400 

7.6 

970 

9.4 

2,600 

5.7 

72 

6.7 

450 

7.7 

1,040 

9.6 

2,830 

5.8 

92 

6.8 

500 

7.8 

1,110 

9.8 

3,080 

5.9 

120 

6.9 

550 

8.0 

1,270 

10.0 

3,350 

Estimated  monthly  discharge  of  Arroyo  Seco  near  Piney,  Cal.,for  1908, 
[Drainage  area,  217  square  miles.] 


Month. 


January  

February 

March 

April *... 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  seoond-feet. 


Maixmnm. 


1,790 

970 

3,080 

3,210 

720 

120 

56 

32 

6 

22 

120 

44 

3,210 


Minimum. 


22 

120 

92 

120 

56 

32 

13 

6 

0 

13 

13 

32 

0 


Mean. 


205 

313 

466 

483 

84 

46 

25 

10 

4 

17 

40 

33 

144 


Total  in 
acre-feet. 


12,605 

17,383 

28,653 

28,740 

5,165 

2,737 

1,537 

615 

238 

1,045 

2,380 

2,029 

103, 127 


Run-off. 


Second-feet 

per  square 

mile. 


0.94 

1.44 

2.15 

2.23 

.39 

.21 

.12 

.05 

.02 

.08 

.18 

.15 


Depth  in 
Inches. 


V08 

1.50 

2.48 

2.49 

.45 

.23 

.14 

.06 

.02 

.09 

.20 

.17 

8.91 
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SAN   LORENZO   CREEK  NEAR  KING   CnT,   CAL. 

A  gaginfr  station  was  established  December  16, 1900,  at  Hollenbeck's 
ranch.  To  obtain  a  reliable  observer  it  was  necessary  to  move  the 
gaging  station  to  the  Mathews  dam  site  one-half  mile  above  the  Hoi- 
lenbeck  ranch  on  November,  1901.  The  stream  is  very  flashy,  and  the 
rating  curve  for  1902  was  completed  by  taidng  the  cross  section  and 
slope  with  a  level  and  calculating  the  discharge  by  the  Kutter^s  for- 
mula. The  observer  is  J.  L.  Mathews.  This  station  was  discontinued 
May  31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Di9ch<irge  measurement  of  San  Lorenzo  Creek  near  King  Cfty,  (jaL^  in  190S, 


Date. 

Hydrographer. 

Gage 
hei^L 

Dischaiirr. 

June  1 

S.  G.  Bennett 

H.  Hamlin 

FeeL 
0.90 
.65 

Saxmd-Jrrt. 
3.3 

Aagust  20 

.5 

Mean  daHy  gage  height^  infeeiy  of  San  Lorenzo  Creek  near  King  CUy,  Oal.,  for  190S. 


Day. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
18 
14 
15 
16 


Jan. 
0.9 

Feb. 

Mar. 

Apr. 

May. 

1.8 

0.9 

2.4 

0.9 

1.6 

.9 

2.4 

1.6 

1.0 

2.0 

1.4 

1.0 

1.8 

1.2 

1.0 

1.8 

1.2 

1.0 

1.6 

1.2 

1.0 

1.2 

1.8 

1.0 

1.2 

1.6 

1.0 

1.2 

1.6 

1.0 

1.1 

1.4 

1.0 

1.1 

1.2 

1.0 

.9 

1.0 

1.0 

9 

1.0 

1.0 

9 

1.0 

1.8 

9 

1.0 

1.6 

.9 

Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23, 
24. 
25, 
26, 
27. 
28. 
29, 
30. 
31. 


Jan. 


0.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.2 

1.9 

1.8 

1.6 

2.0 


Feb. 


Mar. 


1.4 
1.8 
1.6 
1.2 
1.0 
1.0 
l.O 
1.0 
1.6 
1.8 
1.6 
2.0 
2.0 
1.8 
2.4 


Apr.    May. 


0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 


0.9 
.9 

.8 
.8 

.% 

.8 
.S^ 
.S 

.8 
.* 
.8 

.8 

.8 
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Mating  table  for  San  Lorenzo  Creek  near  King  CUyt  Cat  j  from  January  1  to  May  SJ,  190S, 


Gfife 
height. 


Frrt. 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 


Discharge. 

height. 

Dlschaige. 

'   hef^t. 

Dlachaige. 

CJnge 
height. 

Discharge. 

Serond'/trt, 

Fen. 

Seeond'/eet. 

/M. 

Sccond/rrt, 

1      Fret. 

Seetrnd-Jeet. 

3 

1.4 

88 

2.0 

274 

i       2.6 

585 

5 

1.5 

110 

2.1 

317 

2.7 

650 

15 

1.6 

135 

1       2.2 

364 

2.8 

720 

32 

1.7 

166 

2.3 

415 

1      2.9 

795 

50 

1.8 

200 

2.4 

470 

!      3.0 

875 

68 

1.9 

236 

2.5 

525 

Estimated  monihly  diMclmrge  of  San  Jjorenzo  Creek  near  King  City,  CaL,for  190S. 
[Drainage  area,  1,280  square  miles.] 


Month. 


January , 

February 

March 

April 

May 

The  period 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Maximum. 

Minimum. 

Mean. 

274 

5 

34 

2,091 

200 

5 

52 

2,888 

470 

5 

89 

5,472 

470 

5 

69 

4,106 

5 

3 

4 

246 

470 

3 

50 

14, 803 

I 

Run-olT. 


Second- 
feet  per 
square 
mile. 


0.14 
.22 
.38 
.29 
.02 


1.18 


Depth  In 
inches. 


0.16 
.23 
.44 
.32 
.02 


0.21 


SANTA  TNEZ   RIVER  NEAR   SANTA   BARBARA,  GAL. 

The  original  station  at  which  measurements  were  made  during  the 
greater  part  of  1903  is  located  about  1  mile  above  the  mouth  of  Mono 
Creek.  It  was  established  November  21,  1902,  b}^  W.  B.  Clapp, 
assisted  by  Howaitl  Rankin.  The  gage  is  an  inclined  rod  on  the  right 
bank.  From  January  25  to  June  20,  1903,  daily  discharge  measure- 
ments were  made  by  means  of  a  cable  and  car.  The  channel  is  straight 
for  400  feet  above  and  for  600  feet  below  the  cable.  The  current  is 
sluggish  at  low  stages.  The  right  bank  is  low,  but  will  overflow  for 
only  a  short  distance.  There  is  an  overflow  channel  on  the  left  bank. 
The  bed  of  the  stream  is  composed  of  gravel  and  is  permanent.  The 
bench  mark  is  a  nail  in  the  root  of  the  poplar  tree  on  the  left  bank,  to 
which  the  cable  is  attached.  Its  elevation  is  7.18  feet  above  the  zero 
of  the  gage.  On  November  1,  1903,  a  new  station  was  established  at 
the  Gibraltar  dam  site  by  L.  M.  Hyde,  assisted  by  H.  W.  Muzzall. 
It  is  located  5  miles  below  the  original  station  and. is  below  the  mouth 
of  Mono  Creek.     It  is  9  miles  above  the  San  Marcus  ranch  and  halfway 


814 


STBEAM   MEA8UBEMENT8   IN   1903,  PART   IV. 


[NO.  KML 


between  the  old  quicksilver  mines.  The  gage  is  a  4  by  4  inch  inclined 
timber,  spiked  to  a  cotton  wood  tree  on  the  right  bank.  The  tree  is 
blazed  above  the  gage  rod  for  recording  stages  above  the  gage.  Dis- 
charge measurements  arc  made  at  high  water  by  means  of  a  cable  20 
feet  above  the  gage.  Measurements  can  usually  be  made  by  wading. 
Weir  measurements  of  the  discharge  were  made  dail}'^  from  December 
20  to  31, 1903.  At  the  cable  the  initial  point  for  soundings  is  a  blaze 
at  the  base  of  the  cotton  wood  tree  on  the  right  bank,  to  which  the  cable 
is  attached.  The  channel  is  straight  for  700  feet  above  and  for  600 
feet  below  the  station.  The  right  bank  is  low,  but  is  not  liable  to 
overflow.  The  left  bank  rises  abruptly  about  20  feet  bej^ond  the  alder 
tree  to  which  the  cable  is  attached.  It  is  not  liable  to  overflow.  The 
bed  of  the  stream  is  composed  of  sandy  gravel,  free  from  vegetation 
and  bowlders.  The  cross  section  is  regular,  and  is  permanent.  The 
current  is  swift.  The  bench  mark  is  a  cross  on  a  bench  of  a  ledge  on 
the  left  bank,  about  100  feet  below  the  cable.  Its  elevation  is  13.54 
feet  above  the  zero  of  the  gage.  The  approximate  elevation  above  sea 
level,  as  estimated  from  topographic  maps,  is  1,200  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  meamremerUs  of  Santa  Ynez  River  near  Santa  Barbara,  OaL,  in  I90S. 


Date. 


January  12  . . 
January  25  . . 
January  27  . . 
January  28  . . 
January  29  . . 
January  30  . . 
January  31  . . 
February  1  . . 
February  2  . . 
February  3  . . 
February  4  . . 
February  5  . , 
February  7  . . 
February  8  . . 
February  9  . . 
February  10  . 
February  11  . 
February  12 
February  13  , 
February  14  . 
February  16  , 


Hydrographer. 


H.  Rankin  %. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.*..-do 


Gage  height    Dtechaige. 


1.10 
1.10 
1.20 
3.55 
1.70 
1.50 
1.48 
1.50 
1.45 
1.42 
1.45 
1.45 
1.45 
1.58 
1.50 
1.49 
1.46 
1.45 
1.44 
1.44 
1.40 


Second-ftti. 
1.8 
1.9 
3.3 
457 
50 
22 
17.9 
22 
16 
14.6 
15.3 
14.9 
15.6 
25 
18.4 
17.6 
16.1 
15.5 
14.9 
14.7 
10.8 
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Ducharge  mecuuremenUt  of  Santa  Yixez  River  near  Santa  Barbara,  CaL,  in  1903 — Cont'd. 


Date. 

Hydrogmpher. 

Gage  height. 

Dischaige. 

February  17 

H.  Rankin 

Feet, 
1.40 
1.40 
1.40 
1.39 
1.39 
1.38 
1.37 
1.37 
1.36 
1.35 
1.36 
1.35 
1.35 
1.35 
1.45 
1.66 
1.50 
1.50 
1.43 
1.42 
1.42 
1.41 
1.42 
1.43 
1.43 
1.43 
1.42 
1.41 
1.40 
1.40 
1.40 
1.40 
1.40 
1.67 
1.55 
1.50 
1.49 
1.60 
2.10 
2.16 
3.50 
2.60 

Second-feet. 
11.3 

February  18 

do 

11.1 

February  19 

do 

11 

February  20 

do 

10.8 

February  21 

do 

11 

February  23 

do 

10.1 

February  24 

do 

9 

February  25  .       . 

do 

9.1 

February  26 

February  27 

do 

8.6 

do 

8.7 

February  28 

do 

8.3 

Marehl 

do 

8.2 

March2 

do 

8 

March3 

do 

7.9 

March4 

do 

14.8 

March  5 

do 

32 

Mareh6 

do 

20 

March7 

do 

20 

March  9 

do 

13.5 

March  10 

do 

13.2 

March  11 

.do  . 

13.4 

March  12 

...do 

12.7 

March  13 

do 

13.2 

March  14 

do 

12.8 

March  15 

.do 

13.1 

March  16 

...do 

12.8 

March  17 

..    .do  

11.6 

March  18 

do 

11.3 

March  19 

...do 

11.1 

March  20 

do 

10.9 

March  21 

do 

10.6 

March  22 

do 

10.5 

March  23 

do 

10.6 

March  25 

do 

29 

March  26 

do 

19.6 

March  27 

do 

17.1 

March  28 

do 

16.9 

Mflwh  29 

do 

18.0 

March  30 

do 

93 

March  .SI 

do 

111 

Aprill 

do 

635 

April2 

do 

242 

316 
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Discharge  measuremerUs  of  Atnia  Ynez  River  near  Santa  Barbara,  CaL,  in  190S — Cont'd. 


Date. 


ApriI3 

ApnU 

April  5 

April  6 1 do 


HydroKnipher. 


Ciage  height.!  DhacbAiyn?- 


H.  Rankin 

do.... 

do  .... 


I 


April  7 

Aprils 

April9 

April  10 

April  11 

April  12 

AprilU 

April  15 

April  16 

April  17 

April  18 

April  19 

April  20 

April  21 

April  22 

April  23 

April  24 

April  25 

April  27 

April  28 

April  29 

April  30 

May2 

May3 

May  4 

Mays 

May  6 

May  7 

May8 

May  10 

May  11 

May  12 ' do  . 

May  13 do 

May  14 1 do 

May  15 i do 

May  16 do 

May  17 do 

May  18 do 


do  , 

do. 

do 

do  , 

do  , 

do, 

do 

do. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Ftet. 

.*>ttmd-fr^- 

2.20 

1     137 

2.10 

114 

1.90 

73 

1.85 

57 

1.80 

5:i 

1.70 

44 

1.65 

43 

1.65 

38 

1.62 

3b 

1.60 

34 

1.56 

30 

1.55 

29 

2.50 

175 

2.30 

i:?6 

2.10 

1      95 

2.05 

1      ^ 

2.00 

79 

1.90 

'      74 

1.85 

1      67 

1.80 

54 

1.75 

44 

1.71 

43 

1.68 

ai 

1.65 

a5 

1.60 

33 

1.59 

32 

1.56 

28 

1.55 

27 

1.55 

28 

1.54 

27 

1.51 

20 

1.50 

19. « 

1.50 

19.0 

1.49 

17.8 

1.48 

17.5 

1.48 

17.7 

1.48 

16.7 

1.48 

16.7 

1.46 

16.1 

1.45 

15.2 

1.45 

14.9 

1.45 

15.5 
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DtAcharge  mecuurementa  of  Santa  Ynez  Rivernear  Santa  Barbara,  Cal,,  in  190S — CJont'd. 


Date. 


May  19..-..-, 

May  20 

May  21 

May  22 

May  23 

May  25 

May  26 

May  27 

May  28 

May  29 

May  30 

Jane  1 

Jane 2 

June  3 

Jnne4 

June  5 

June  6 

June  8 

June  9 

June  10 

June  11 

June  12 

June  13 

June  15 

June  16 

June  17 

June  18 

June  20 

July  12 

December  20. 
December  21. 
December  22. 
December  23. 
December  24. 
December  25. 
December  26. 


Hydrogmpher. 


H.  Rankin  .... 

-...do 

-...do 

....do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

...^do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

W.  B.  Clapp... 
L.  M.Hyde.... 
H.  W.  Muzzall. 
do 


.do 
.do 
.do 
.do 
.do 


December  27 do 

December  28 do 


December  29. 
December  30. 
December  31. 


.do 
.do 
.do 


Ga«e  height. 

Dischaige. 

Fed. 

SeeondrfetL 

1.46 

16.2 

1.46 

14.4 

1.45 

13.6 

1,45 

13.6 

1.45 

13.4 

1.43 

12.2 

1.42 

11.9 

1.40 

11.4 

1.40 

•    11.2 

1.40 

10.7 

1.40 

10.4 

1.38 

8.7 

1.38 

8.5 

1,37 

7.8 

1.35 

7.1 

1.35 

7.0 

1.36 

7.0 

1.33 

6.0 

1.32 

5.7 

1.32 

4.9 

1.31 

4.9 

1.30 

4.9 

1.30 

4.9 

1.30 

4.7 

1.30 

4.4 

1.30 

4.4 

1.30 

4.4 

1.28 

3.1 

1.20 

1.2 

(«) 

.30 

(«) 

.35 

(«) 

.35 

(«) 

.40 

(«) 

.40 

(«) 

.40 

(«) 

.40 

(«) 

.40 

(«) 

.40 

(«) 

.42 

(«) 

.42 

(«) 

.42 

o  Weir. 
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Mean  daily  gage  height,  in  feel,  of  Santa  Ynez  River  near  Santa  Barbaray  Oal.^  for  190$. 


Day. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16- 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


Feb. 


1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
3.55 
1.70 
1.50 
1.48 


1.50 
1.45 
1.42 
1.45 
1.45 
1.45 
1.45 
1.68 
1.50 
1.49 
1.46 
1.45 
1.44 
1.44 
1.42 
1.40 
1.40 
1.40 
1.40 
1.39 
1.39 
1.39 
1.38 
1.87 
1.77 
1.36 
1.35 
1.35 


Mar. 


Apr. 


1.35 
1.35 
1.35 
1.45 
1.65 
1.50 
1.50 
1.45 
1.43 
1.42 
1.42 
1.41 
1.42 
1.43 
1.48 
1.43 
1  42 
1.41 
1.40 
1.40 
L40 
1.40 
1.40 
1.45 
1.67 
1.65 
1.50 
1.49 
1.50 
2.10 
2.15 


8.50 
2.60 
2.20 
2.10 
1.90 
1.85 
1.80 
1.70 
1.66 
1.66 
1.62 
1.60 
1.60 
1.66 
1.56 
2.50 
2.30 
2.10 
2.05 
2.00 
1.90 
1.85 
1.80 
1.75 
1.71 
1.70 
1.68 
1.65 
1.60 
1.59 


May. 


June. 


1.58 
1.56 
1.56 
1.65 
1.54 
1.61 
1.60 
1.60 
1.50 
1.49 
1.48 
1.48 
1.48 
1.48 
1.46 
1.45 
1.45 
1.45 
1.46 
1.45 
1.45 
1.45 
1.45 
1.44 
1.48 
1.42 
1.40 
1.40 
1.40 
1.40 
1.89 


1.38 
1.88 
1.37 
1.35 
1.35 
1.85 
1.84 
1.33 
1.82 
1.32 
1.31 
1.80 
1.90 
1.30 
1.80 
1.30 
1.30 
1.30 
1.30 
1.28 
(*) 


JalyJ  Not.    Dec 


I 


1.20 


a  0.0 

ao 

0.0 
0.0 

ao 
ao 
ao 
ao 
ao 

0.0 

ao 
ao 

0.0  I 
0.0  I 
0.0 

ao  i 

0.0  i 
0.0 
0.0  I 

ao  ' 

0.0 
0.0  I 
0.0 

ao  I 

0.0 

0.0  I 
0.0 
0.0  I 

ao 

0.0  I 


00 

ao 

0.0 

ao 

ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 

0.0 

ao 
ao 
ao 
ao 

0.0 

0.0 

ao 

0.0 

ao 
ao 

0.0 
0.0 
0.0 
0.0 


a  On  Nov.  1  new  gaging  station  established  at  point  5  miles  lower  down  on  river  at  Gibraltar  dam  site. 
b  June  20  record  waa  stopped  for  summer. 

Estimaled  matUhly  discharge  of  Santa  Ynez  River  near  Santa  Barbara^  QU.,  for  190S.^ 
[Drainage  area,  71  square  mfles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Ron-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Seoond-feet 
per«juare 

Depth  in 
inches. 

January  

457 

2 
8 
8 
29 
9 
3 

19 
14 
20 
84 
17 
6 

1,168 
778 
1,230 
4,998 
1,045 
238 

0.27 
.20 
.28 

1.18 
.24 
.08 

0-31 

February 

25 
111 
535 

31 
9 

.21 

March 

.32 

April 

1.82 

May 

.28 

June  1  to  20 

.06 

The  period  * . . 

9,457 

olnterpolatc"*]  from  discharge  measurements. 

b  Mean  discharge  by  weir  measurement  from  Dec.  2i)  to  31  waa  0.89  seoond-foot. 
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MONO   GREEK  AT  MONO  DAM   SITE,  CALIFORNIA. 

This  station  was  established  November  22,  1902,  by  W.  B.  Clapp, 
assisted  by  Howard  Rankin.  It  is  located  about  one-half  mile  above 
the  junction  of  Mono  Creek  and  Santa  Ynez  River,  15  miles  above  the 
San  Marcus  ranch  and  17  miles  by  trail  from  Santa  Barbara.  The 
river  at  this  point  traverses  Mono  flat.  The  gage  is  an  inclined  tim- 
ber hewn  from  a  4-inch  sapling.  It  is  spiked  to  a  willow  tree  on  the 
ri^ht  bank.  The  tree  has  been  blazed  above  the  gage  for  use  in  record- 
ing flood  stages  above  the  gage  rod.  Discharge  measurements  were 
made  daily  from  January  28  to  June  20,  1903,  by  means  of  a  cable 
and  by  wading.  The  cable  is  located  about  500  feet  below  the  dam 
site  and  is  just  above  the  gage.  The  initial  point  for  soundings  is  a 
blaze  at  the  base  of  the  tree  to  which  the  cable  is  fastened  on  the  left 
bank.  The  channel  is  slightly  curved  for  about  600  feet  above  and 
l>elow  the  station.  Both  banks  are  high  and  are  not  liable  to  overflow. 
The  bed  of  the  stream  is  composed  of  sandy  gravel,  free  from  vegeta- 
tion, and  is  not  liable  to  shift.  The  bench  mark  is  a  standard  United 
States  Geological  Survey  bench-mark  disk  on  a  sandstone  rock  100 
feet  south  of  the  large  oak  tree  on  the  left  bank.  Its  elevation  is 
20.92  feet  above  the  zero  of  the  gage  and  1,410  feet  above  sea  level. 
The  record  of  the  discharge,  kept  by  means  of  a  weir,  from  November 
1  to  December  31,  1903,  showed  a  constant  discharge  for  this  period 
of  0.05  second- foot. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  meagurenients  of  Mono  Creek  at  Mono  dam  site  in  190SS. 


Date. 

height. 

Discbai^. 

Date. 

Gage 
height 

Diachaige. 

1902. 
November  11  ...... 

I>xt. 

Second-feet. 
8.7 

295 

20 

12.5 

9.0 

14.8 

10.1 

6.9 

8.8 

8.2 

8.1 

12.0 

8.8 

1903. 

February  10 

February  11 

February  12 

February  13 

February  14 

February  16 

February  17 

February  18 

February  19 

February  20 

February  21 

February  23 

February  24 

February  25 

Feet. 
1.28 
1.27 
1.26 
1.25 
1.20 
1.20. 
1.20 
1.20 
1.20 
1.19 
1.19 
1.17 
1.15 
1.16 

Second-feeL 
8.4 

1903. 
January  28 

2.95 
1.55 
1.30 
1.25 
1.35 
1.30 
1.20 
1.28 
1.28 
1.21 
1.35 
1.29 

8.8 
8.2 

January  29 

7.6 

January  30 

4.9 

January  31 

5.1 

February  1 

February  2 

February  3 

February  4 

February  5 

February  6 

Februarys 

February  9 

5.0 
5.1 
5.2 
4.8 
4.7 
4.6 
4.6 
4.6 
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Didcharge  meoLswremenU  of  Mono  Creek  at  Mono  dam  site  in  190^-^ — ContinDed. 


Date. 


1903. 
February  26 
February  27 
February  28 

March  1 

March  2...- 

March3 

March  4 

March  5 

March  6 

March  7 

March  9 

March  10... 
March  11... 
March  12... 
March  13.  .. 
March  14 . . . 
March  15 . . . 
March  16... 
March  17... 
March  18 . . . 
March  19... 
March  20... 
March  21... 
March  22... 
March  23... 
March  25... 
March  26.- - 
March  27... 
March  28... 
March  29.. - 
Marc'h30... 
March  31... 

April  1 

April  2 

April  3 

April  4 

Aprils 

April  6 

April  7 

Aprils 


Oaffe 
leight. 


heigl 


Feel, 
1.15 
1.14 
1.14 
1.12 
1.12 
1.12 
1.30 
1.60 
1.37 
1.35 
1.30 
1.25 
1.22 
1.22 
1.22 
1.27 
1.25 
1.30 
1.32 
1.26 
1.25 
1.24 
1.24 
1.23 
1.23 
2.50 
1.90 
1.70 
1.60 
1.61 
2.65 
2.80 
4.50 
3.00 
2.50 
2.40 
2.20 
2.00 
1.90 
1.85 


DlflcfaaiKe. 


Secondrfect, 
4.4 
3.8 
3.8 
3.6 
3.6 
3.6 
11.0 
26 
13.6 
13.3 
9.8 
6.6 
6.3 
6.6 
6.5 
9.2 
7.5 
9.8 
9.9 
8.2 
8.0 
7.1 
7.1 
7.2 
7.2 
153 
62 
36 
27 
30 
177 
227 
710 
270 
131 
92 
69 
52 
41 
40 


Date. 


1903. 

April  9 

April  10.... 
April  11.... 
April  12.... 
April  14.... 
April  15.... 
April  16.... 
AprU17.... 
April  18.... 
April  19.... 

April  20 

April  21.... 

April  22 

April  23.... 
April  24.... 
April  25..-. 
April  27.... 
April  28...- 

April29 

April  30 

May  2 

May  3 

May  4 

May  5 

May  6 

May  7 

May  8 

May  10 

May  11 

May  12 

May  13 

May  14 

May  15 

May  16 

May  17 

May  18 

May  19 

May  20 

May  21 

May  22 


hS^t.     J>^»-^- 


Fed, 
1.80 
1.77 
1.73 
1.70 
1.65 
1.63 
2.20 
2.40 
2.30 
2.35 
2.10 
2.00 
1.90 
1.85 
1.80 
1.75 
1.70 
1.70 
1.67 
1.65 
1.60 
1.58 
1.56 
1.55 
1.52 
1.50 
1.50 
1.50 
1.48 
1.48 
1.48 
1.47 
1.45 
1.45 
1.43 
1.43 
1.43 
1.42 
1.42 
1.42 


Seeondjat. 
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Dtseharge  measurements  of  Mono  Creek  at  Mono  dam  sUe  in  190SS — Oontinaed. 


Date. 


1903. 

May  23 

May  25 

May  26 

May  27 

May  28 

May  29 

May  30 

Junel 

June 2 

June  3 

June  4 

June 5 

Jane 6 


hei^'t.       I>i«^n?e. 


1.42 
1.41 
1.41 
1.40 
1.40 
1.40 
1.40 
1.37 
1.36 
1.33 
1.30 
1.28 
1.28 


Second-fed, 
9.1 
8.8 
8.4 
7.7 
7.5 
7.5 
7.4 
6.2 
5.7 
5.7 
4.4 
3.4 
3.2 


Date. 


1903. 

Junes 

June  9 , 

June  10 

June  11 

June  12 

June  13 

June  15 

June 16 

June  17 

June  18 

June  20 

July  12 


Oa|i:e 
height. 


Feel. 
1.35 
1.40 
1.46 
1.40 
1.35 
1.33 
1.30 
1.30 
1.30 
1.29 
1.22 
.80 


Diflchaige. 

SeconA-feel. 
5.1 
8.2 
10.6 
8.6 
4.7 
4.4 
3.3 
3.2 
3.2 
3.0 
2.0 
.4 


Mean  daily  gage  height y  infeet^  of  Mono  Creek  at  Mono  dam  mte^  Calif omiay  for  190S, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1.87 
1.35 
1.83 
1.80 
1.28 
1.28 
1.28 
1.35 

July. 

1 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.36 
1.30 
1.20 
1.28 
1.28 
1.21 
1.26 
1.35 
1.29 
1.28 
1.27 
1.26 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.19 
1.19 
1.18 
1.17 
1.16 
1.15 

1.12 
1.12 
1.12 
1.30 
1.60 
1.37 
1.35 
1.30 
1.30 
1.25 
1.22 
1.22 
1.22 
1.27 
1.25 
1.30 
1.32 
1.26 
1.25 
1.24 
1.24 
1.23 
1.23 
1.80 
2.50 

4.60 
8.00 
2.50 
2.40 
2.20 
2,00 
1.90 
1.86 
1.80 
1.77 
1.73 
1.70 
1.68 
1.66 
1.63 
2.20 
2.40 
2.30 
2.36 
2.10 
2.00 
1.90 
1.85 
1.80 
1.75 

.    1.63 
1.60 
1.58 
1.56 
1.65 
1.62 
1.60 
1.50 
1.60 
1.60 
1.48 
1.48 
1.48 
1.47 
1.45 
1.45 
1.43 
1.43 
1.43 
1.42 
1.42 
1.42 
1.42 
1.42 
1.41 

2 

3 

A 

5 

6 

7 

8 

9 

1.40  ' 

10 

1.45 
1.40 
1.35 
1.33 
1.32 
1.30 
1.30 
1.30 
1.29 
1.26 
al,22 

11 

12 

C.80 

13 

14 

15    

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 



a  June  20,  record  was  stopped  for  summer. 
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Mean  daily  gage  heighly  in  feety  of  Mono  Creek  at  Mono  dam  site,  OjJ^omia,  for  190S— 

ContiDued. 


Day. 


Jan. 


26. 
27. 
28. 
29. 
80. 
31. 


1.00 
1.00 
2.95 
1.65 
1.30 
1.25 


Feb. 


1.15 
1.14 
1.14 


Mar. 


1.90 
1.70 
1.6G 
1.61 
2.65 
2.80 


Apr. 


1.75 
1.70 
1.70 
1.67 
1.65 


May.  I  June.  '  July. 


1.41 
1.40  ' 
1.40 
1.40  I 

1.38  ' 


Record  began  again  on  November  1, 1903.    Weir  measurements  were  kept  daring  XoYcmber  ana 
December,  1903,  and  the  discharge  was  constant  at  0.05  EK^cond-feet. 

Estimated  monthly  discharge  of  Mono  Creek  at  Mono  dam  site^  California,  for  190S.^ 
[Discharge  area,  119  square  miles.] 


Month. 


Discharge  in  second-feet. 


! 


Run-off. 


Maximum. 


January  

February 

March 

April 

May 

June  1  to  20 
November<^. 
Decern  ber^'  ., 


The  pericnl 


295 

15 

227 

710 

26 

11 


"I" 


Minimum. 

&0.17 

4 

4 
25 

6 

2 


Mean. 


Total  in 
acre-feet. 


11  ! 

7  ' 
30 
81 
13 

6 


676 
389 
1,845 
4,820 
799 
198 


Second-feet  1 
per  touare 


mi! 


auai 
e. 


I 


Depth  in 
inches. 


0.09 
.06 
.25 
.68 
.11 
.04 


0.10 
.IN 

.7H 
.13 
.03 


-r 


8,727 


o  Interpolated  from  discharge  measurements, 
b  Minimum  discharge  as  determined  by  weir  January  1  lo  27. 

c  Weir  measurements  taken  during  November  and  December  showed  a  constant  discharge  of  0.06 
second-feet. 

MALIBU  AND   TRIUMFO  CREEKS  NEAR  CALABASAS,   CAL. 

These  stations  were  established  by  S.  G,  Bennett  at  CbapmanV 
ranch,  November  29,  1901.  They  are  40  miles  from  Los  Angeles  bv 
wagon  road  and  8  miles  southwest  of  Calabasas.  The  Malibu  is 
formed  by  the  Triumfo  and  Las  Virgines  creeks,  and. is  a  short  stream 
flowing  through  the  Santa  Monica  Mountains  and  discharging  into  the 
Pacific  Ocean  about  15  miles  above  the  city  of  Santa  Monica,  Cal. 
Sites  for  good  storage  reservoirs  exist  in  both  of  these  drainage 
basins,  one  on  the  Malibu  a  short  distance  below  its  gaging  station, 
and  one  on  the  Triumfo  above  its  gaging  station.  The  water  from 
these  streams  could  be  used  for  irrigation  on  the  valuable  land  lying 
along  the  base  of  the  mountains  between  the  city  of  Los  Angeles  and 
Santa  Monica,  where  it  is  greatly  needed. 

The  channels  of  both  streams  are  poor  and  are  subject  to  change 
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during  high  water.  However,  they  are  located  at  the  only  point 
where  an  observer  could  be  secured.  The  excessive  cost  of  visiting 
these  stations  has  made  it  impossible  to  obtain  as  many  meter  meas- 
urements as  desired,  but  the  observer  is  instructed  to  take  float 
velocities  during  floods  at  various  gage  heights,  and  these  data,  with 
cross  sections  and  gi-ade  of  stream,  %re  used  in  addition  to  meter 
measurements  for  computing  discharges  for  use  in  constructing  rating 
curves  and  tables.  The  gage  rods  for  both  stations  are  vertical  2  by 
6  inch  wooden  rods  graduated  to  feet  and  tenths. 

The  gaging  station  on  the  Malibu  is  located  about  one-fourth  mile 
below  the  mouth  of  Las  Virgines  Creek.  The  channel  above  the 
station  is  straight  for  about  600  feet,  and  below  the  station  is  curved 
for  about  300  feet,  and  the  water  is  swift.  Both  banks  are  high. 
The  right  bank  is  rocky,  and  the  bed  of  the  stream  is  composed  of 
rock  and  gravel.  The  initial  point  for  soundings  is  on  the  right 
bank.  The  bench  mark  is  a  cross  on  a  small  projection  on  a  rock 
bluff  about  10  feet  southwest  of  the  gage  rod.  The  assumed  elevation 
of  the  bench  mark  is  580  feet.  The  zero  of  the  gage  rod  is  524.57 
feet  elevation. 

The  gaging  station  on  Triumfo  Creek  is  about  one-half  mile  above 
the  mouth  of  Las  Virgines  Creek.  The  channel  is  straight  for  about 
4(X)  feet  above  and  800  feet  below  the  station,  and  the  water  is  swift. 
R)th  banks  are  high  and  rocky.  The  bed  of  the  stream  is  composed 
of  gravel  and  sand,  and  \&  shifting.  The  initial  point  for  soundings 
is  on  the  right  bank.  The  bench  mark  is  a  cross  on  a  point  of  rock 
3.5  feet  above  the  bed  of  the  creek.  The  assumed  elevation  is  550 
feet.  The  zero  of  the  gage  rod  is  545.47  feet  elevation.  The  observer 
for  both  stations  is  el.  G.  Chapman. 

Dincharife  mratninnnejits  of  McUUm  (\eek  near  CdUthnstu^  OiLy  in  1903, 


Date. 


Hydrogmplior. 


March  6 |  W.  R  Clapp... 

March  25 J.  (i.  Chapman 

March  26 ! do 

March  27 

March  31 

April  1 

July  26 


do 

do 

do 

W.  B.  Clapp. 


hJight. 

DiMchHrge. 

Fret. 

iUfctrnd-fect. 

1.30 

23 

2.45 

«292 

2.00 

«100 

1.90 

a  72 

3.40 

0  956 

3.26 

a  826 

1.12 

2.1 

a  Velocity  token  with  floats  and  discharge  calculated  in  office;  approximate  only. 
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Mean  daily  gage  height,  in  feet,  of  MalUm  Creek  near  Calabasas,  Col.,  far  190S. 


1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7.. 
8.. 
9.. 
10.. 

11.. 

12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19. 
20. 
21. 
22.. 
23. 
24. 
26. 


27. 
28. 
29. 
30. 
81. 


Day. 


Jan.    Feb.    Mar.    Apr.    May.  June.  July.  Nov.    Dec. 


0.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.76 
.75 
.75 
.75 
.75 
.80 
.80 
.80 
.80 
.75 
.75 
.75 
.75 
.80 
.80 
.90 
2.a5 
1.38 
1.20 
l.a5 


1.20 
1.20 
1.15 
1.15 
1.15 
1.15 
1.16 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.16 
1.16 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.00 
1.00 


1.00 
1.00 
1.00 
1.40 
1.43 
1.40 
1.25 
1.20 
1.15 
1.15 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.05 
1.05 
1.00 
1.00 
1.00 
1.18 
2.40 
!  1.95 


1.90 
1.65 
1.5J) 
1.60 
2.80 


3.25 
2.66 
2.28 
2.10 
1.90 
1.90 
1.90 
1.60 
1.60 
1.50 
1.60 
1.50 
1.50 
1.45 
1.40 
3.20 
2.63 
2.16 
2.00 
1.80 
1.75 
1.70 

i.eo 

1.50 
1.40 
1.40 
1.35 
1.30 
1.30 
1.30 


1.80 
1.30 
1.80 
1.30 
1.80 
1.80 
1.80 
1.80 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.80 
1.80 
1.80 
1.80 
1.30 
1.30 
1.30 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 


1.25 
1.25 
1.25 
1.25 


1.15 
l.:5 
1.15 
1.15 


i:25  I  1.15 


1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.-20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 
1.15 
1.15 
1.15 


1.15 
1.15 
1.15 
1.15 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


1.10 

1.10  ' 

1.10 

LIO  I 

1.10  I 

1.10  I 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10  j 

1.10  I 

1.10 

1.10 

1.10  i 

1.10 

1.10 

1.10 

1. 10 

1.^0 

1.10 

1.10 

1.10 

1.10  , 

1.10 

1.10 

1.10 

1.10  I 

1.10  i 


1.10 
1.10 
MO 
].10 
1.10 
l.IO 
l.IO 
l.IO 
Lli> 
LIS 
LIS 
L20 
1.20 
1,90 
1.20 
L20 
LSD 
1.20 
L20 
1.2) 
1.20 

i.ao 

1.20 

1-J) 
1..D 
l.J) 
La* 

LS 
1.3P 

L3L» 
1.3D 


Rating  table  for  Malibu  Creek  near  CnlabamHy  Cat.,  from  January  1  to  March  30,  7:.'U;.«» 


Gage 
height. 

Discharge. 

Gage 
height. 

Disehiirge.  ' 

height. 

Diachaige. 

1 

,     Gage 

;    height. 

Di$chaiK«>. 

Fed. 

Scrond-/rr.t. 

FcH. 

Sccond-Jeet.  i 

/>rf. 

Sccmulrfrd. 

FM. 

Scitrnd-fr^, 

0.5 

1.0 

1.1 

14 

1.7 

50 

2.3 

210 

.6 

1.5 

1.2 

18  : 

1.8 

62 

!       2.4 

2^ 

.7 

2.5    j 

1,3 

23 

1.9 

75 

2.5 

330 

.8 

4.5 

1.4 

28 

2.0 

98 

■ 

.9 

7.0 

1.5 

34 

2.1 

128 

1.0 

10.0 

1.6 

41 

2.2 

165 

uTwo  rathig  tables  ueceasary  on  account  of  change  in  channel,  March  SL 
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Rating  kible  for  Malibu  Creek  near  Calabams,  CaL,  from  March  SI  to  December  SI,  190S, 


Gage 
height. 

Discharge. 
Second-Jeet. 

Gage 
height. 

Feel, 

Discharge. 

Gage 
height. 

! 
l>itMtharge.  . 

Gage 
heSht. 

Discharge. 
Second'/eet. 

FM. 

Stcofid-fed. 

Feet. 

1 
Srnmd-/eet. 

f^eL 

1.0 

1 

1.7 

44 

2.4 

265 

3.1 

720 

1.1 

2 

1.8 

57 

2.5 

330 

3.2 

785 

1.2 

5 

1.9 

72 

2.6 

395 

3.3 

850 

1.3 

10 

2.0 

05 

2.7 

460 

3.4 

915 

1.4 

16 

2.1 

128 

2.8 

525 

3.5 

980 

1.5 

24 

2.2 

165 

2.9 

590 

1.G 

33    , 

2.3 

210 

3.0 

655 

EslimaUd  monthly  discharge  of  Malihu  Creek  near  Calahams,  CaL,  in  190S, 
[Drainage  araa,  97  square  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

November . 
December  . 


The  period. 


Discharge  In  second-feet. 


Maximum. 

113 

18 

525 

817 

10 

8 

.    4 

2 

5 


Minimum.       Mean 


2.5 
10 
10 
10 

8 

4 

2 

2 

2 


8.5 

15.7 

46.0 

120.8 

9.4 

5.5 

2.6 

2.0 

4.1 


Total  in 
acre- feet. 


523 
872 
2,828 
7,188 
578 
327 
160 
119 
252 


Rup-off. 


Second-feet 

persQuare 

mile. 


0.09 
.16 
.47 

1.25 
.10 
.06 
.03 
.02 
.04 


12,847 


Depth  in 
inches. 


0.10 
.17 
.54 

1.39 
.12 
.07 
.03 
.02 
.05 


Discharge  measurements  of  Triumfo  Creek  near  Calahcaas^  Cal.j  in  190S. 


Date. 

Hydrographer. 

Gage  height. 

Discharge. 

March  6 

W.  B.  Clapp 

Feet 
1.15 
1.75 
1.15 
1.05 
2.75 
2.  .35 
2.30 
.40 

Second'feei. 
23 

March  25 

J.  G.  Chapman 

«155 

March  26 

do 

a40 

March  27 

do 

«13 

March  31 

do 

a  1,075 

April  1    

...do 

«625 

April  16 

do 

«55l 

July  26 

W.  B.  Clapp 

1.0 

a  Velocity  taicen  with  floats  and  discharge  calculated  in  office;  approximate  only. 
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Mean  daily  gage  lieight^  infeet^  of  Triumfo  Creek  near  CalabamSj  OaU.,  for  190S. 


Day. 

Jan. 

Feb. 

Mar. 

1.00 
1.00 
1.00 
1.22 
1.17 
1.10 
1.10 
1^10 
1.10 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.06 
1.05 
1.05 
1.05 
1.00 
1.00 
1.00 
1.10 
1.60 
1.18 
1.05 
1.05 
1.05 
1,05 
2.18 

2.26 

1.45 

1.10 

1.00 

.90 

.85 

.80 

.75 

.75 

.70 

.05 

.65 

.65 

.65 

.65 

2.15 

1.90 

1.88 

1.30 

1.20 

1.10 

1.06 

1.00 

.90 

.80 

.80 

.75 

.70 

.70 

.70 



May. 

0.70 
.70 
.70 
.70 
.70 
.70 
.70 
,70 
.70 
.70 
.70 
.70 
.65 
.&5 
.65 
.65 
.65 
.65 
.65 
,60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

Jane. 

0.50 
.50 
.50 
.50 
.50 
.50 
.50 
..50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.45 
.45 
.46 
.45 
.45 
.45 
.45 
.40 
.40 
.40 
.40 

July. 

0.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 

O.40 

Nov. 

O.UO 
.00 
.00 
.00 
.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.<» 

■z 
z 

.40  1 
.40 
.40  ' 
.35  ; 
.85 
.35' 

IKt 

1 

0.75     1.00 

ai' 

2 

8 

.75 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
l.Oi 
1.05 
1  05 

.35 
.Si 

4 , 

.S5 

5 

.00 

6 

r. 

7 

.3'» 

8 

.» 

9 

.35 

10 

.35 

11 

.V* 

12 

.75  '  1.05 

.40 

IS 

.76 

1.05 

.40 

14. 

.75 

.75 

.75 

.80 

.80 

.80 

.80 

.75 

.75 

.75 

.80 

.80 

.80 

.85 

1.18 

1.05 

1.00 

1.00 

1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1,05 
1.05 
1.00 
1.00 

40 

15 

.«) 

16 

.40 

17 

.40 

18 

.40 

19 

.43 

20 

.45 

21 

.45 

22 

.45 

28 

.45 

24 

.45 

25 

.45 

26 

.4S 

27 

.45 

28 

.4S 

29 

.45 

80 

.45 

81 

.45 

a  Record  olnsed  July  81  for  the  summer,  and  began  again  November  1. 
Bating  table  for  Triumfo  Greek  near  CalabasaSf  OoZ.,  from  January  I  to  March  SO,  1903.^ 


Gage 
height. 

Discharge. 

hei^l^t. 

Discharge. 

Gage 
height. 

Discharge. 

1     Gage 
height. 

DifichatKe. 

Feet. 

Feet. 

Second-feet,  i 

Feet. 

Second-feet. 

1      Feet. 

Second-feet. 

0.7 

1 

1.3 

38     j 

1.9 

225 

2.5 

775 

.8  ' 

2 

1.4 

55    1 

2.0 

280 

2.6 

895 

.9 

4 

1.5 

76    i 

'     2.1 

347 

2.7 

1,015    i 

1.0 

8 

1.6 

102 

2.2 

435 

1.1 

16 

1.7 

136 

2.3 

545 

1.2 

25 

1.8 

177     , 

2.4 

660 

a  Two  rating  tables  necessary  on  account  of  change  in  channel,  March  31. 
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Rating  table  for  Triumfo  Creek  mar  Calabaaait,  Cal.^  from  March  SI  to  Dteemher  SI,  190S, 


Gage 
height. 

Discharge. 

Cage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

FeH. 

SeeoTidfcft, 

Feet. 

Second-feet. 

f^et. 

Second-feet. 

Feet. 

Second-feet. 

0.3 

0.5 

0.9 

19 

1.5 

101 

2.1 

373 

.4 

2.0 

1.0 

26 

1.6 

129     ' 

2.2 

450 

.5 

4.0 

1.1 

35 

1.7 

162 

2.3 

550 

.6 

6.0 

1.2 

46     . 

1.8 

200 

2.4 

670 

.7 

9.0 

1.3 

60     1 

1.9 

250 

.8 

1 

14,0     1 

1.4 

78     , 

2.0 

305 

EMimaied  monthly  discharge  of  Triumpho  Creek  near  Calalxtsaj!,  Cal.^for  1903. 
[Drainage  area,  ?2  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

November 

December 

The  period 


Dischaige  in  second-feet. 


Maximum. 


23 

12 

373 

510 

9 

4 

2 

2 

3 


Minimum. 


1.5 
8.0 
8.0 
8.0 
4.0 
2.0 
2.0 
0.0 
0.0 


510 


0.0 


Mean. 


Total  In 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


3.3 

11.6 

27.5 

60.0 

7.5 

3.5 

2.0 

.6 

2.0 


644 

1,691  ' 

3,570 

461 

208 

123 

36 

123 


0.05 
.16 
.39 
.83 
.10 
.05 
.03 
.01 
.03 


7,059 


Depth  in 
inches. 


0.06 
.17 
.45 
.93 
.12 
.06 
.03 
.01 
.03 


SAN   GABRIEL   RIVER  AND   CANALS   AT  AZU8A,   CAL. 

Owing  to  the  numerous  diversions  it  has  been  difficult  to  obtain 
accurate  discharge  measurements  at  Azusa;  but  during  1898  the  San 
Gabriel  Electric  Company  completed  its  S3'stem,  and  measurements 
are  now  obtained  with  greater  ease,  and  hence  with  greater  accuracy. 
The  head  works  of  this  company  are  located  about  6  miles  above  the 
mouth  of  the  canyon;  the  water  is  carried  along  the  left  side  by  a 
series  of  tunnels  and  conduits,  and  a  head  of  400  feet  is  obtained 
where  the  electric  power  is  generated.  Weirs  are  placed  on  the  con- 
duit of  the  electric  company,  and  the  water  is  measured  at  this  point. 
The  capacity  of  the  conduit  is  90  second-feet. 

The  cable  and  gage  are  located  about  1  mile  from  Azusa.     During 
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the  season  of  low  water  for  a  period  of  from  six  to  eight  months  the 
canals  above  the  station  divert  the  entire  flow,  and  there  is  no  running 
water  at  the  station.  The  gage  is  a  vertical  4  by  4  inch  timber.  Dis- 
charge measurements  are  made  by  means  of  a  cable.  The  channel  is 
straight  for  150  feet  above  and  for  several  feet  below  the  cable,  and 
has  a  width  of  280  feet  at  high  water.  At  low  stages  there  are  two 
channels  having  different  elevations,  and  accurate  measurements  are 
difficult  to  obtain.  The  bed  of  the  stream  is  composed  of  cobblestones 
and  bowlders,  and  the  current  is  swift. 

The  total  flow  of  the  river  is  obtained  by  adding  the  daily  discharge 
for  the  river  to  the  figures  for  the  corresponding  dates  for  the  canals. 
The  observer  is  H.  F.  Parkinson. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discltarge  measurementa  of  Sail  Gabriel  River  and  canals  at  Azusa^  Col.,  in  190S, 


Date. 

Hydrogrrapher. 

Gage 
height. 

Discharge. 

Remarka. 

January  29  ..... 

C.  A.  Miller 

Feet. 
3.20 

1.70 

1.05 

3.50 

7.95 

2.20 

1.70 

Seeond-Jeet. 
467 
d4 

River. 

VV.  B.  Clapp 

Canal. 

531 

Total. 

February  5 

56 

70 

River. 

do 

do... 

Canal. 

126 

Total. 

March  23 

11 
72 

River. 
Canal. 

83 

Total. 

March  25 

570 
72 

River. 

do 

do 

do 

Canal. 

642 



Total, 

April  1 

8,432 
72 

River. 
Canal. 

8,604 

Total. 

May  23 

97 
70 

River. 
Canal. 

167 

Total. 

June  10 

38 
70 

River. 
Canal. 

108 

TotaL 
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Diacharge  measuremenU  of  Sayi  Gabriel  River  and  canals  at  Azasa,  Cal,,  in  1903 — Con. 


Date. 


Hydrographer. 


June  13 


September  14 . 


W.  B.  Clapp 


do. 


Qaffe 
helffht. 

1.50 


Diflcharfre. 

Second/ert. 
20 
8 
73 


101 


27.5 


Remarks. 


River. 

Irrigation  (!anal. 
Power  canal. 

Total. 

Flow  over  weir  San 
Gabriel  Power  Co. 
canal  equal  total 
river. 


Mean  daily  gage  Itnghl^  infeetf  of  San  Gabriel  River  at  Azuga,  Cal.ff(/r  1903, 


Day. 


10. 
11. 
12. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19., 
20.. 

a.. 

22., 
23., 
24.. 
25.. 
26.. 
27., 
28.. 
29.. 
30.. 
31.. 


Jan. 

Feb. 

Mar. 
0.00 

Apr. 

May. 

June. 

0.00 

2.25 

7.10 

2.90 

1.90 

.00 

2.20 

.00 

4.95 

2.85 

1.85 

.00 

1.80 

.00 

4.50 

2.86 

1.86 

.00 

1.90 

1.00 

4.00 

2.80 

1.80 

.00 

1.70 

3.00 

3.90 

2.80 

1.75 

.00 

1.65 

2.90 

3.60 

2.80 

1.70 

.00 

1.60 

2.80 

3.90 

2.80 

1.70 

.00 

1.65 

2.90 

8.20 

2.70 

1.70 

.00 

1.46 

2.80 

8.10 

2.60 

1.70 

.00 

1.40 

2.60 

2.90 

2.60 

1.70 

.00 

1.46 

2.40 

2.80 

2.60 

1.60 

.00 

1.45 

2.30 

2.90 

2.50 

1.60 

.00 

1.55 

2.20 

2.70 

2.40 

1.50 

.00 

1.46 

2.10 

2.65 

2.40 

1.48 

.00 

1.45 

2.00 

2.70 

2.40 

1.46 

.00 

1.30 

1.90 

3.00 

2.40 

1.40 

.00 

1.20 

1.70 

4-25 

2.30 

1.88 

.00 

1.10 

1.60 

8.50 

2.20 

1.35 

.00 

1.00 

1.40 

3.60 

2.20 

1.30 

.00 

.90 

1.30 

3.60 

2.20 

1.25 

.00 

.60 

1.20 

3.60 

2.20 

1.22 

.00 

.00 

1.10 

3.60 

2.20 

1.22 

.00 

.00 

1.06 

8.50 

2.20 

1.09 

.00 

.00 

2.30 

3.40 

2.25 

1.00 

.00 

.00 

3.50 

3.30 

2.10 

1.00 

.00 

.00 

2.85 

3.30 

2.10 

.00 

.00 

.00 

2.40 

3.25 

2.10 

.00 

5.65 

.00 

2.40 

8.00 

2.00 

.00 

3.20 

2.40 

2.90 

1.90 

.00 

2.30 

2.80 

2.90 

1.90 

a. 00 

2.80 

4.45 



1.90 

a  Dry  remainder  of  year  at  rod  (see  eanalB). 
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Daily  discharge^  in  second-feet^  of  San  Gabriel  canals  at  Azusa,  Col.,  for  290S. 


Day. 

Jan. 

Feb. 

68.0 
68.0 
68.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
72.0 
70.0 
68.0 
65.0 
63.0 
61.0 
61.0 

Mar.l 

Apr.' 

""•! 

June. 

1          \ 
July., Aug.  Sept.    Oct. 

.Sov. 

Def. 

1 

30.6 
30.0 
29.0 
28.5 
28.0 
27.0 
27.5 
26.0 
25.0 
25.0 
24.5 
24.5 
24.0 
23.6 
23.0 
22.5 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.6 
23.0 
23.0 
32.0 
64.0 
64.0 
68.0 
68.0 

69.0     72.0     70.0 

70.0 
70.0 
70.0 
70.0 
68.0 
70.0 
70.0 
68.0 
68.0 
70.0 
84.0 
84.0 

58.6 
57.0 
56.0 
63.0 
62. 0 
50.0 
50.0 
49.0 
47.0 
46.0 
43.5 
43.0 

i           ! 
34.8     23.5     31.5 

34.8  I  23.0  '  31.0 

34.5     23.0     30.0 

32.5     22.0     29.0 

31.5  1  21.0     26.5 

30.7  1  24.0     26.5 

30.7     27.0     26.0 

21.5 
22.5 
2Z.5 
22.5 
22.5 
23.0 
23.0 
24.5 
24.0 
24.0 
24.0 
24.0 
25.0 
25.0 
25.5 
25.5 
25.5 
24.6 
24.5 
24.5 
25.0 
24.5 
23.4 
24.0 
24.0 
23wS 
2S.3 
•23.3 
23.3 
21.5 



21.*' 

2 

67.0     22.0 
67.0     20.0 
70.0     20.0 
72.0     52.0 
?2.0     54.0 
72.0  1  64.0 
72.0     62.0 

70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
50.0 
70.0 
60.0 
60.0 

24  U 

3 

24.  i- 

4.            

:S,< 

6 

•22.5 

6 

•24.0 

•23.5 

8 

30.7 
30.2 
30.0 
30.0 
30.0 
30.0 
30.0 
29.5 
28.0 
26.7 
25.8 
26.3 
26.3 
25.8 
25.3 
25.8 
26.4 
26.9 
27.0 
27.0 
26.0 
25.0 
25.0 
24.5 

23.0     26.0 

•l\.h 

9 

72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 

62.0 
62.0 
62.0 
62.0 
62.0 
62.0 
62.0 
62,0 
62.0 
62.0 
16.0 
18.0 
40.0 
62.0 
62.0 
62.0 
62.0 
00.0 
68.0 
68.0 
68.0 
Aft  n 

23.0 
22.5 
22-5 
24.7 

26.0 
27.8 
24.8 
22.8 

'ILh 

10 

•24.5 

11                     

24.7 

12 

•25. 5» 

13 

1 
81.0  I  43.0 

84.0     43.0 

84.0  '  43.0 

26.0     22.5 
27.5     22.5 

•25.0 

14 

2.\0 

16     

25.5 
23.5 
22.5 
23.0 
23.0 
23.0 

22.5 
22.0 
21.6 
20.6 
21.5 
21-5 

•2f».iJ 

16 

83.0 
82.0 
81.0 
80.0 
79.5 
79.0 
79.0 
81.0 
80.0 
73.0 
66.0 
Ai  n 

42.0 
42.0 
42.0 
42.0 
41.0 
40.0 
38.0 
38.0 
37.5 
37.0 
36.5 
36.0 
36.0 
35.6 
35.3 
34.8 

2fi.O 

17 

24.5 

18                  

■24,  r> 

19 

24-'' 

20 

24  S 

21 

23.0     21.0 
22.5     21.0 
21.7  1  21.0 
21.7  '  21.0 
24.0  1  21.0 
24.5     21.0 

•24.  > 

22 

24  S 

28 

24  r> 

24 

'1\.^ 

26 

24.5 

26                        

2Lb 

27 

29.0 
34.6 
31.5 
81.6 

21.0 
21.0 
21.0 
21.0 
21.0 

'>4  0 

28 

68.0  1  63.0 
70.0  1  63.0 
70.0     62.0 
70.0  1 

•24.  U 

29 

34.0 

30 

24.0 

31 

72.0    

24.0 

Rating  table  for  San  Gabriel  River  at  Azusa,  Cal.f  from  January  1  to  March  SO^  190S.^ 


Gage 
height. 

DiHchatge. 

hei^t. 

Discharge. 

Gage 
height. 

Feet. 

Dischaige. 

0«ge 
height. 

Di8cliai|R>. 

Feet. 

Second-fed. 

Feet. 

Secondr/eet. 

Second-feet. 

FteL 

Seeond-fttt. 

0.6 

1 

1.6 

45 

2.6 

211 

4.2 

1.110 

.7 

2 

1.7 

54 

2.7 

240 

4.4 

1,295 

.8 

4 

1.8 

65 

2.8 

273 

4.6 

1,500 

.9 

7 

1.9 

78 

2.9 

310    1 

4.8 

1,728 

1.0 

10 

2.0 

92 

3.0 

350    1 

5.0 

1,980 

1.1 

13 

2.1 

107 

3.2 

438 

5.2 

2,254 

1.2 

18 

,       2.2 

125 

3.4 

535 

5.4 

2,549 

1.3 

24 

1       2.3 

144 

3.6 

652 

5,6 

2,855     1 

1.4 

30 

1       2.4 

164 

1      3.8 

792 

' 

1.5 

37 

1       2.5 

1 

186 

4.0 

945 

i 

a  Two  rating  tables  necessary  on  account  of  change  in  channel  March  SI. 
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Rating  table  for  i>an  Gabriel  River  at  Azwa^  OH.,  from  March  SI  to  December  31,  I90S, 


Gage 
height. 

Diiichaige. 

Gage 
hei^t. 

1 
Diuehaige. 

Gage 
height. 

Dlschaxge. 

'   heSht. 

DiBcharge. 

Ftet. 

Second-feel.  , 

Ftet. 

_     -  ■  -    1 
Second'/eei. 

Feet. 

Second-feet. 

1      Feet. 

Second-feet. 

0.8 

0 

1.8 

44 

3.6 

^52 

5.6 

2,855 

.9 

2     1 

1.9 

56    1 

3.8 

792 

5.8 

3,180 

1,0 

4    1 

2.0 

68    , 

4.0 

945 

6.0 

3,625 

1.1 

6 

2.2 

98 

4.2 

1,110 

6.2 

3,890 

1.2 

9 

2.4 

139 

4.4 

1,295 

6.4 

4,275 

1.3 

12     ' 

2.6 

190 

4.6 

1,500 

6.6 

4,68::} 

1.4 

16     , 

2.8 

250 

4.8 

1,728 

1      6.8 

5,120 

1.5 

21 

3.0 

323 

5.0 

1,980 

7.0 

5,580 

1.6 

27    ' 

3.2 

417 

5.2 

2,254 

7.5 

6,900 

1.7 

35    1 

3.4 

528 

5.4 

2,549 

8.0 

8,600 

Egtimated  mmdhly  discharge  of  San  QaJbrid  River  and  canals  at  Azuaa,  Col,,  for  190S.* 
[Drainage  area,  222  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


2,999 

203 

1,417 

5,892 

355 

125 

58 

35 

34 

32 

26 

26 


Minimum. 


Mean. 


22 

61 

57 
267 
125 

62 

35 

24 

21 

20 

22 

22  ! 


5,892 


20 


148 

102 

257 

792 

217 

95 

43 

29 

25 

24 

24 

24 

148 


ToUl  in 
acre-feet. 


9,100 

5,665 

15,802 

47, 127 

13,343 

5,663 

2,644 

1,783 

1,488 

1,476 

1,428 

1,476 

106,985 


Run-off. 


Seoond-feet 
perinuare 


0.67 
.46 
1.16 
3.57 
.98 
.43 
.19 
.13 
.11 
.11 
.11 
.11 


.67 


Depth  in 
inches. 


0.77 

.48 

1.34 

3.98 

1.13 

.48 

.22 

.15 

.12 

.13 

.12 

.13 

9.05 


a  Includes  water  in  canals. 
SAN  LUIS  KEY  RIVER  NEAR  PALA,    CAL. 

This  station  was  established  October  9,  1903,  by  W.  B.  Clapp.  It 
is  located  at  Sickler's  mill,  4  miles  above  Pala,  Cal.  It  is  reached  by 
driving  from  Fallbrock  or  Escondido,  stations  on  the  Southern  Cali- 
fornia Bailway,  18  and  25  miles  distant,  respectively.    The  gage  is  an 
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inclined  2  by  4  inch  rod,  ^rraduated  to  feet  and  tenths,  spiked  to  tree 
stumps  and  stakes  at  the  left  bank  of  the  river.  It  is  read  once  each 
day  by  M.  M.  Sickler.  Discharge  measurements  are  usually  made  by 
wading.  During  high  water  they  are  made  from  a  car  suspended  from 
a  }-inch  galvanized  iron  wire  cable  stretched  across  the  river  at  the 
gage.  The  initial  point  for  soundings  is  the  base  of  the  oak  tree  to 
which  the  left  end  of  the  cable  is  fastened.  The  channel  is  straight 
for  about  800  feet  above  and  for  2,000  feet  below  the  station.  The  rii^e 
and  fall  in  the  channel  above  and  below  the  cable  is  0.60  feet  in  IQO 
feet.  The  current  is  swift.  The  right  Imnk  rises  abruptly"  about  15 
feet  beyond  the  oak  tree  to  which  the  cable  is  fastened  and  is  not  liable 
to  overflow.  The  left  bank  is  low,  but  is  not  liable  to  overflow.  It 
was  once  a  portion  of  the  river  channel,  but  is  now  well  above  high- 
water  marks.  The  bed  of  the  stream  is  rocky  in  portions  of  flood 
channel,  but  the  low-water  channel  is  clear  of  rocks.  There  is  a 
considerable  growth  of  small  timber  in  the  channel,  but  this  has 
been  cleared  the  entire  width  of  the  cross  section  for  a  distance  of 
100  feet  above  and  50  feet  below  the  station.  This  timber  growth  L< 
not  permanent,  being  washed  out  by  floods  every  few  years.  The 
bench  mark  is  a  United  States  standard  bronze-capped  iron  post  set 
flush  with  the  ground  on  the  right  bank  of  the  river  and  the  north 
side  of  the  wagon  road,  and  about  50  feet  west  from  the  line  of  the 
cable  prolonged.  Its  elevation  is  557  feet  above  mean  sea  level,  and 
26.98  feet  above  the  zero  of  the  gage. 


Discharge  measuremeyits  of  San  Luis  Rey  River  near  Pala,  Oal.,  in  190S, 

Date. 

Hydrographer. 

Oac:e  heiirbt. 

Diachargv. 

August  16 

W.  B.  Clapp 

Fed. 

Seeond-frH. 
1.1 

October  9 

do 

, 

1.72 

«1.1 

a  No  rating  table  constructed,  tus  the  rod  reads  practically  constant  for  balance  of  the  year  and  dis- 
charge ia  1.1  second-feet.    No  rain. 

Mean  daily  gage  height,  in  feet,  of  San  Luis  Rey  River  near  Pala,  CaL,  for  190S. 


Date. 

Oct. 

Nov. 

Dec. 

.« 

1.72 
1.71 
1.71 
1.71 
1.71 
1.71 
1.71 
1.72 
1.72 
1.72 

1         Date. 

Oct. 

Nov. 

Dec.  1 

1 

Date. 

Oct.  \  Nov. 

1 

1.73 
1.73 
1.72 
1.72 
l.?2 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 

1  12 

1.72     1.73 
1.71     1.73 
1.70  1  1.73 
1.69     1-74 

l.?2 

1.72 
1.72 
1.73  1 
1.73  1 
1.73  i 
1.73  i 
1.78  1 
1.72 
1.73 
1.78 

23 

1.72  '  1.73 

2            .             L 

'  13 

24 

1,72  1  1,74 

3 

'  14 

25 

26 

27 

1.72  1  1.74 

4 

'l5 

1.73  '  1.74 

5 

lie 

1.69 
1.70 
1.70 
1.70 
1.71 
1.71 
1.72 

1.73 
1.78 
1.78 
1.74 
1.74 
1.74 
1.78 

1.72  1  1.73 

G 

17 

28 

1.78  r  1-71 

7 

18 

29 

1.73 
1.72 
1.72 

1.73 

8 

1  19 

30 

1.78  1 

g 

1.72 
1.73 
1.72 

1  20 

31 

t 

10 

1  ^ 

21 

11 

22..... 

Dec. 

1.73 
1.72 

1.73 
1.7S 
1.78 
1.7S 
1.74 
1.74 


MOYT.J  80UTHEBN    CALIFORNIA    DRAINAGE.  883 

SANTA  ANA   RIVER  BELOW  WARMSPRIN08,  CAL. 

This  station  was  established  in  June,  1896.  It  is  located  5  miles 
northeast  of  Mentone,  Cal.,  three-fourths  of  a  mile  l^elow  the  head 
works  of  the  Mentone  Power  Compan3''s  canal,  and  opposite  the  warm 
springs  in  the  canyon: 

The  Edison  Electric  Company  diverts  the  greater  portion  of  the 
water  of  Santa  Ana  River  above  the  gaging  station,  but  also  returns 
all  of  it  above  the  station.  The}^  however,  allow  onlj'^  limited  por- 
tions of  the  water  to  pass  out  of  their  conduits  during  certain  hours 
of  the  day,  holding  back  the  water  for  the  purpose  of  obtaining  addi- 
tional power  when  the  greatest  demand  exists. 

The  Mentone  Power  Company's  canal,  formerly  called  the  Santa 
Ana  canal,  diverts  water  above  the  station,  all  of  which  is  returned 
below  the  point  of  measurement.  During  the  low-water  season  the 
entire  flow  of  the  river  is  diverted  by  the  canals.  The  gage  is  an 
inclined  4  by  6  inch  timber  fastened  to  a  large  bowlder  on  the  left 
bank.  The  channel  was  deepened  by  a  flood  March  31,  1903,  and  the 
gage  was  accordingly  lowered  to  reach  low-water  stages  June  30, 1903. 
The  gage  is  read  once  each  day  by  A.  Laird.  Discharge  measurements 
are  made  by  means  of  a  cable  and  car,  100  feet  below  the  gage.  The 
initial  point  for  soundings  is  the  bench-mark  spike  set  in  the  north 
side  of  a  cottonwood  tree  on  the  left  bank,  30  feet  west  of  the  tree  to 
which  the  cable  is  fastened.  The  channel  is  straight  for  100  feet  above 
and  below  the  station,  and  has  a  width  of  22  feet  at  low  and  125  feet 
at  high  stages.  The  current  is  swift  at  all  stages.  At  flood  stages  the 
velocity  is  so  high  that  measurements  can  be  made  only  by  means  of 
floats.  The  right  bank  is  low  and  is  liable  to  overflow  at  flood  stages 
for  about  100  feet.  The  left  bank  is  low,  but  is  not  liable  to  overflow. 
Both  banks  are  overgrown  with  alders.  The  bed  of  the  stream  is  com- 
posed of  firm  sand  and  small  bowlders;  it  is  subject  to  considerable 
change  during  flood  stages.  The  bencli  mark,  which  is  also  used  as 
the  initial  point  for  soundings,  is  a  spike  in  the  north  side  of  the 
cottonwood  tree  on  the  left  bank,  30  feet  west  of  the  tree  to  which 
the  cable  is  fastened.     Its  elevation  is  7.29  feet  above  the  zero  of  the 

The  observations  of  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 
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Discharge  fMCUurements  of  Santa  Ana  River  beUnv  Warmsprinffs,  Oal.,  in  190S. 


Date. 


Hydrographer. 


February  6 


I 


W.  B.  Clapp . 


Gage 
height. 

Fed. 
1.30 


April  1 do 

April  2 do 

Aprils do 

April  24 W.   B.   Clapp  and 

J.  C.  Clausen. 


May  16 . . . 
June  30... 
August  31 . 


November  24. 


W.  B.  Clapp . 

do 

do 


.do 


Discharge,  i 


Remarks. 


Secondrfed. 

37     River. 


M  e  n  t  o  n  e   Power  Co. 
canal. 


40 

Total  river. 

7.00 

4,906 

Do. 

3.30 

1,068 

Do. 

2.50 

565 

Do. 

1.10 

132 

Do. 

.85 

95 

Do. 

.20 

56 

Do. 

Weir. 

41 

Men  tone  Power   C 
canal,  total  river. 

Weir. 

26 

Do. 

Bating  table  for  Santu  Ana  River  below  WarmspringSy  Cat. ,  from  January  i,  190S,  to 

March  50,  190S.<* 


Gage 
height. 

Discharge/ 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

,    height, 

Dischanre, 

Fed. 

Second-fed. 

Fed. 

Second-fed. 

Fed. 

Setmd-fed. 

'      FM. 

Second'/eeL  \ 

0.9 

^! 

1.5 

63 

2.1 

208 

2.7 

440 

1.0 

12  1 

1.6 

80 

2.2 

240 

1         2.8 

4S5 

1.1 

18 

1.7 

102 

2.3 

277 

2.9 

540' 

1.2 

26 

1.8 

125 

2.4 

315 

1        3.0 

600 

1.3 

36 

1.9 

150 

2.5 

355 

! 
1 

1.4 

48 

2.0 

178 

2.6 

395 

a  Two  rating  tables  necessary  on  account  of  change  in  channel  March  SI. 
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Raiing  table  for  Santa  Ana  River  below  Warmspringa,  CSa/.,  from  March  51  to  December  SI, 

1903. 


h^Sft. 

Discharge.  . 

Gage 
height. 

Discharge.  ' 

Gage 
height. 

Dlachaxge. 

1 

Gage 
height. 

Discharge. 

Feci, 

Second-feet.  ' 

/M. 

Second-Zert. 

Feet, 

Secgnd/eet. 

1 

FseL 

Second-feet. 

0.0 

Si 

1.0 

112    . 

3.0 

866 

5.0 

2,550 

.1 

1.2 

142 

3.2 

989 

5.2 

2,752 

.2 

56      ; 

1.4 

179 

3.4 

1,136 

1      5.4 

2,961 

.3 

60  ; 

1.6 

224 

3.6 

1,292 

5.6 

3,177 

.4 

65     1 

1.8 

278    1 

3.8 

1,455 

5.8 

3,399 

.5 

70    1 

2.0 

345    1 

4.0 

1,623 

6.0 

3,629 

.6 

76 

2.2 

425 

4.2 

1,799 

6.2 

3,868 

.  t 

82 

2.4 

516 

4.4 

1,980 

6.4 

4,119 

.8 

90 

2.6 

618    1 

4.6 

2,165 

!      6.6 

4,378 

.9 

1 

100    1 

1 

2.8 

733 

4.8 

2,354 

1      7.0 

i 

4,908 

JSstimaled  monthly  discharge  of  Santa  Ana  Hirer  beUm  WarmspringSy  Ccd.jfor  IBOS.a 
[Drainage  area,  182  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


January 

February 

March! 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


277 

106 

2,451 

4,908 

113 

79 

57 

69 

64 

57 

52 


4,908 


Minimum.        Mean. 


19 
36 
38 
106 
79 
47 
44 
50 
45 
30 
27 
25 


19 


33 
48 
148 
352 
92 
64 
51 
55 
62 
47 
30 
27 


83 


Total  in 
acre-feet. 


2,029 
2,666 
9,100 
20,945 
6,657 
3,808 
3, 136 
3,382 
3,094 
2,890 
1,785 
1,660 


60, 152 


Run-ofF. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.18 
.26 
.81 

1.93 
.51 
.35 
.28 
.30 
.29 
.26 
.16 
.15 


.46 


0.21 
.27 
.93 

2.15 
.59 
.39 
.32 
.35 
.32 
.30 
.18 
.17 


6.18 


oEstimated  monthly  duicharge  includes  Mentone  Power  Company's  canal. 
SANTA  MARIA  RIVER  NEAR  SANTA   MARIA,   CALIFORNIA. 

This  station  was  established  October  22,  1903,  by  H.  D.  Clapp.  It 
is  located  near  the  ranch  house  on  Dutard's  ranch,  21  miles  above 
Santa  Maria,  Cal.,  a  station  on  the  Pacific  Coast  Railway.      It  is 
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reached  by  driving  from  Santa  Maria.  The  gage  is  an  inclined  2  by  6 
inch  timber  graduated  to  feet  and  tenths  and  fastened  to  a  rock  ledge  at 
the  right  hank.  It  is  read  once  each  day  by  Joseph  A.  Thompson. 
At  low  and  medium  water  discharge  measurements  are  made  with 
meter  by  wading.  During  high  water  velocities  are  measured  bv 
means  of  floats.  For  this  purpose  two  wires  are  stretched  across  the 
stream  254  feet  apart.  The  measuring  stations  are  marked  on  each 
wire.  The  initial  points  for  soundings  are  blazes  on  the  poplar  tree^ 
on  the  left  bank,  to  which  the  wires  are  attached.  The  channel  is 
slightly  curved  for  300  feet  above,  and  curved  for  1,000  feet  below  the 
station.  The  water  is  swift  at  medium  and  flood  stages.  The  rise  in 
the  channel  above  the  upper  wire  is  0.40  foot  in  100  feet,  and  below 
the  upper  wire  it  is  0.57  foot  in  100  feet.  The  right  bank  is  high  and 
rocky,  and  not  liable  to  overflow.  The  left  bank  is  low,  covered  with 
scattering  poplar  trees,  but  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  sand  and  gravel.  A  portion  of  the  bed  is 
covered  with  a  light  growth  of  low  brush.  The  channel  is  not  liable 
to  much  change.  The  bench  mark  is  a  spike  driven  near  the  ground, 
into  the  south  side  of  the  poplar  tree  to  which  the  upper  wire  is 
fastened  on  the  left  bank  of  the  stream.  Its  elevation  is  9.65  feet 
above  the  zero  of  the  gage. 

Discharge  measurements  of  Santa  Maria  River  near  Santa  Mariaf  On/.,  in  190S. 


Date. 

Hydrographer. 

Gi«e  height. 

DiBchaige. 

August  26 

W.  B.Clapp 

1.97 

Seamd/fxt 
1.0 

October  22 

do 

.8 

a  No  gage  rod  in  at  this  date. 
Mean  daily  gage  height j  infeety  of  SaiUa  Marin  River  near  Santa  Maria^  Oal,,for  190S, 


Day. 

Oct. 

Nov. 

1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 

Dec. 

1.97 
1.97 
1.97 
1.98 
2.00 
2.a> 
2.07 
2.10 
2.10 

1 

1         Day. 

1  12 

Oct. 

Nov. 

Deo. 

2.15 
2.16 
2,18 
2.19 
2.20 
2.20 
2.21 
2.21 
2.21 
2,22 
2.22 

Day. 

Oct. 

1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 

Nov.;  Dw. 

1           

1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 

23 

1.97  1    2.22 
1,97  [    2.23 

2.       . 

1  13 

24 

3 

1  14 

25 

1.97:     X24 

4 

1ft 

28 

L97  I     2.26 

6 

Il6 

27 

1.97,     2.27 

5               

'  17 

28 

1.97  '     2.27 

7           

'  is::::....:::: 

29 

1.97      2.28 

8 

1 

19 

^ 

30 

1.97      2.* 

9 

1 

,  20 

31 

2.29 

10 

2.10 
2.13 

j  21 

1.97 
1  97 

11 

22 

1.97 

1 
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MOHAVE  RIVER  AT  VICTORVII.LE,  CAL. 

At  Victorville,  a  station  on  the  Atchison,  Topeka  and  Santa  Fe  Rail- 
way, the  river  passes  through  a  narrow  gorge,  locally  known  as  The 
Narrows.  This  place  has  been  under  investigation  as  a  possible  dam 
site,  and  soundings  for  the  depth  of  bed  roc*k  were  made  by  the 
United  States  Geological  Surve^^  during  the  season  of  1899.  The 
greatest  depth  of  bed  roi^k  was  found  to  be  54  feet.  The  diamond 
drill  showed  the  rock  to  be  a  fine  granite.  A  more  detailed  account 
of  this  exploration  will  be  found  in  the  Twenty-first  Annual  Report, 
part  4.  Above  The  Narrows  the  valley  broadens  into  a  large  reser- 
voir site^  but  as  no  surveys  of  it  have  been  made  the  capacity  is 
unknown.  In  order  to  determine  the  amount  of  water  available  for 
storage  for  this  reservoir  a  gaging  station  was  established  February 
27,  1899. 

During  1902  no  flood  passed  the  gaging  station.  The  channel  is  in 
sand,  which  is  constantly  shifting.  The  rod  readings  are  of  little 
value  during  low  stages.  Between  January  1,  1902,  and  May  3, 1902, 
the  discharge  varied  from  47  to  67  cubic  feet  per  second,  though  the 
gage  reading  was  0.9  for  the  entire  time.  At  the  latter  date  the  rod 
readings  were  discontinued. 

The  mean  estimated  discharge  for  each  month  was  obtained  by 
averaging  the  discharge  as  obtained  by  meter  measurements  made 
during  the  month. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

IBB  100—04 ^22 
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Discharge  meoMtrements  of  Mohave  River  at  Vidormlle.,  Oal.y  in  190S. 


Date. 


Hydrogmpher. 


February  6 1  P.  H.  Leahy . 

February  14 ' do 

February  21 do 

February  28 i do 

March  7 do . . 

March  14 do 

March  21 ' do 

March  31 1 do 

April  1 1 do 

April  4 ' do 


DlR- 

chargre. 


April  15 do. 

April  18 1 do. 

April  25 ' do. 

May  9 , do. 

May  16 do. 

May  23 do. 

May  30 do. 

June  6 do. 

June  13 1 ..do. 

June  20 1 do. 

June  27 | do. 

July3 1 do. 


Sec-feet. 

59 

57 

67 

74 

75 

69 

74 

«13,413 

«3,760 

a  1, 135 

«262 

«458 

«418 

54 

50 

47 

45 

45 

38 

35 

34 


Date. 


July  11 

July  18 

July  31 

Augusts 

August  15 

August  24 

September  14  . . 
September  21 . . 
September  28 . . 

October  8 

October  19 

October  26 

October  31 

Novembers  ... 
November  14  . . 
November  21  . . 
November  28  . . 

Decembers 

December  12... 
December  21 . . . 
December  29... 


Hydrographer. 


Dis- 
chaige. 


I 


P.H.Leahy.. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 


40 
39 
32 
52 
34 
37 
36 
45 
52 
55 
49 
54 
51 
53 
57 
54 
59 
58 
60 
55 
59 


a  Float  measurement. 
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EtHmaied  monthly  ditcharge  of  Mohave  Rivfr  at  VtcAorvUU^  Oal,f  for  190S,^ 
[Drainage  area,  400  square  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
Octo]:)er  ... 
November . 
December  . 


Diflchaige  in  neeond-feet. 


Maximum.     Minimum. 


13, 
3, 


58 

74 

413 

760 

282 

45 

40 

52 

53 

55 

59 


Mean. 


55 
57 
69 
262 
45  ' 
34  j 
32  I 

«\ 

36  : 

49 
51 
55 


57 

63 

503 

765 

80 

-39 

37 

39 

41 

52 

55 

58 


Total  in 
acre-feet. 


Bun-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


The  year |      13,413 


32 


149 


3,505 

0.14 

0.16 

3,499 

.16 

.17 

30,928 

1.26 

1.46 

45,521 

1.91 

2.13 

4,919 

.20 

.23 

2,321 

.10 

.11 

2,275 

.09 

.10 

2,3i)8 

.10 

.12 

2,440 

.10 

.11 

3,197 

.13 

.15 

3,273 

.14 

.16 

3,566 

.15 

.17 

107,842 

.37 

5.06 

a  Dally  discharRes  obtained  by  Interpolation  between  discharge  measurements. 
SEEPAGE   MEASUREMENTS   IN   SOUTHERN  CALIFORNIA. 

Since  the  United  States  Geological  Survey  has  taken  up  the  work 
of  stream  gaging  in  southern  California  the  seasonal  rainfall  has  been 
exceedingly  light,  exceeding  11  inches  of  rain  in  any  one  season  in 
only  three  instances  during  the  last  ten  seasons  previous  to  1902-3, 
the  exceptions  being  the  winters  of  1894:-95,  with  a  precipitation  of 
16.10  inches;  1896-97,  with  16.83  inches,  and  19()(>-1901,  with  16.38 
inches.  These  records  are  for  Los  Angeles,  Cal. ,  the  mean  rainfall 
being  16  inches  for  the  past  thirty  years.  These  continued  dry  years, 
with  the  great  development  of  water  from  all  streams  in  southern 
California,  either  by  diversions  on  their  upper  reaches,  by  tunneling 
and  the  building  of  submerged  dams  in  the  stream  channels  to  save 
the  underflow,  and  the  development  from  wells  on  the  lower  levels  of 
the  stream  washes,  have  lowered  the  water  plane  to  such  an  extent  that 
even  with  a  greatly  increased  seasonal  rainfall,  such  as  occurred  during 
the  winter  of  1902-3,  and  a  correspondingly  large  stream  discharge  in 
the  mountain  canyons,  these  flood  waters  extended  only  a  short  dis- 
tance beyond  the  mouth  of  the  canyons  before  being  taken  up  in  the 
gravel  and  sandy  washes  of  the  streams. 

During  the  past  winter,  1902-3,  the  rainfall  at  Los  Angeles,  Cal., 
was  19.32  inches.  Until  the  latter  portion  of  March  this  precipitation 
came  in  light  rains,  with  a  cool  temperature,  and  was  either  taken 
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up  by  the  dry  soil  or  remained  in  the  shape  of  snow  on  the  higher 
elevations,  producing  no  great  amount  of  run-off.  But  on  March  31  a 
warm  and  exceedingly  heavy  rain  fell  in  southern  California  and  the 
discharge  of  all  streams  at  the  mouth  of  the  canyons  where  they  leave 
the  rough  mountain  region  was  greater  than  at  any  time  since  the 
winter  of  1892-93.  In  many  instances  this  flood  discharge  did  not 
extend  far  into  the  valleys,  much  depending  on  the  nature  of  the 
stream  channels  as  they  receded  from  the  mountains.  In  some  csl^s 
where  these  channels  were  flat  and  sandy  the  water  soon  disappeared 
entirely,  but  where  the  streams  were  confined  with  heavier  grades 
and  the  channels  composed  of  a  cemented  gravel  the  flood  dischar^ 
extended  a  greater  distance. 

The  rain  of  March  31  was  followed  by  a  lighter  storm  with  a  cool 
temperature  on  April  16.  This  rain  produced  no  great  flood  discharjre 
(much  of  it  remaining  as  snow  on  the  higher  elevations),  but  was  a 
great  help  in  maintaining  the  flow  during  the  spring  and  summer. 
As  a  rasult  all  streams  where  continuous  records  are  kept  show  a 
discharge  up  to  the  present  date,  August  1,  1903,  from  100  to  5<n> 
per  cent  greater  than  on  corresponding  dates  in  1902.  This  reji^ulted 
in  a  heavy  spring  irrigation  throughout  southern  California,  many 
irrigators  taking  advantage  of  this  condition  to  thoroughly  saturate 
the  soil  at  a  time  when  water  was  plenty  and  cheap,  thereby  saving 
much  expense  and  contention  which  always  accompanies  a  later  irri- 
gation when  water  is  scarce,  expensive,  and  in  greater  demand  than 
can  be  supplied. 

This  heavy  spring  irrigation  was  practiced  more  extensively  in  the 
San  Bernardino  Valley,  especially  in  the  vicinity  of  Redlands,  than  in 
any  other  portion  of  southern  California. 

Immediately  following  the  rain  of  April  16  a  series  of  measurements 
were  made  by  W.  B.  Clapp  under  the  direction  of  the  United  Statics 
Geological  Survey  to  determine  the  amount  of  water  being  absorbed 
in  the  sand  and  gravel  washes  of  the  larger  tributary  streams  of  the 
three  principal  river  basins  of  southern  California,  viz,  the  Santa  Ana, 
San  (xabriel,  and  Los  Angeles  rivers.  Measurements  were  taken  at 
the  mouths  of  the  canyons  where  the  streams  leave  the  mountains,  at 
all  canal  diversions,  and  at  such  intervals  along  the  streams  as  time 
and  the  available  force  detailed  for  this  work  would  allow,  the  location 
of  the  i>oint  where  the  stream  entirely  disappeared  or  left  the  valley 
^)eing  noted  in  all  cases.  This  data  has  been  compiled  and  shown  by 
the  following  tables  and  by  diagrams.^ 

The  diagrams  were  not  entirely  satisfactory,  as  they  show  an  even 
rate  of  loss  from  one  point  of  measurement  to  another,  in  many  cases 
long  distances  apart;  thus,  they  only  indicate  the  discharge  at  the 

ft  Copies  of  theHv  dia^nimi^  are  on  tile  at  the  United  States  Geological  Survey  Office  at  Waahlngton, 
D.C. 


HOYT.] 


SOUTHERN    CALIFORNIA    BRAINAQE. 


841 


moiith  of  canj^on  and  at  the  point  of  no  flow.  If  a  larger  force  had 
J>een  available  and  more  time  given  to  this  work,  numerous  measure- 
mentH  could  have  been  taken  along  the  stream,  which  would  have  made 
it  possible  to  have  constructed  a  curve  showing  the  loss  in  a  much 
more  comprehensive  manner.  These  measurements,  however,  show 
the  amount  of  water  taken  up  in  the  sand  and  gravel  washes  of  these 
river  basins  on  the  dates  shown,  and  the  tables  which  have  been  pre- 
pared, and  which  accompany  this  report,  give  this  amount  in  cubic 
feet  and  acre-feet  for  a  period  of  twenty -four  hours. 


Water  discharged  from  tributary  streams  and  sinking  in  the  Los  Angeles  River  basin  attove 

Burbankj  CaL 

[DiHcharge  for  24  faoura.] 


Divfrsions. 


April  IS,  lifOS. 

Big  Tujunga 

Little  Tujunga 

Pacoima 


Total. 


May  5,  190S. 

Big  Tujunga 

Little  Tujunga . . . 
Pacoima 


Total...*.. 

June  4j  190S. 

Big  Tujunga 

Little  Tujunga . . . 
Pacoima 


Total. 


259, 200 
259, 200 


518,400 


(!ublc  feet. 
Wtuite. 


Aere-feet. 


Total. 


13,564,800  13,564,800 

2,  :i32,  800  2,  332, 800 

8, 467,  200  i  8, 467,  200 

24, 364, 800  |  24,  364, 800 


3, 196, 800  ;  3, 196, 800 

345, 600  !  345, 600 

2, 073, 600  j  2, 073, 600 

5,616,000  .  5,616,000 


803, 520 

60,480 

432, 000 

1,296,000 


1,062,720 

60,480 

691,200 

1,814,400 


Dlveniions. 


6 
12 


Waste. ,  Total. 


311 

54 

194 


311 

54 

194 


559 


73 

8 
48 

129 


18 

1 
10 

29 


569 


24 

1 

16 


41 


342 
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Water  discharged  from  tribuiary  atreams  and  sinking  in  the  San  Gabriel  River  bann  abace 

El  MmUe,  Cal 

[DiflchaiKe  for  twenty-four  hours.] 


ICublc  feet 

Acre-feet 

Paaiins  El  Moote. 

Diversion. 
3,456,000 

Waste. 

Total. 

Diver- 
sion. 

Waste. 

Total. 

Cubic  feet. 

Acne- 
feei- 

AprU  ge,  190S. 

San  Gabriel... 
San  T^imafl 

24,624,000 

1,641,600 

777,600 

3,456,000 

2,505,600 

28,080,000 

1,641,600 

777,600 

3,456,000 

2,505,600 

36,460,800 

79 
79 

565 
38 
18 
79 
57 

644 
38 
18 
79 
57 

19,785,600 

454 

Dalton 

Santa  Anita  .. 



1 

t 

Eaton  Canyon. 

1 

Total... 

3,456,000 

6,048,000 
172,800 
112,320 
259,200 
259,200 

33,004,800 

757 

836 

19,785,600 

454 

May  2Sy  190S. 
San  Gabriel... 

8,380,800 

43,200 

120,960 

864,000 

259,200 

14,428,800 

216,000 

233,280 

1,123,200 

518,400 

139 

1 
2 
6 
6 

154 

192 

4 

3 

20 

6 

331 

5 

5 

26 

-  12 

379 

San  Dimas 

Balton 

Santa  Anita  . . 

Eaton  Canyon. 

Total... 

6,851,520 

9, 668, 160 

16,519,680 

225 
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WaUr  discharged  from  trUnUary  streams  and  sinking  in  the  Santa  Ana  River  hoMn  above 

CoUouy  Cal 
Dlitcharge  for  twenty-four  hours. 


Cubic  feet. 

Acre-feet 

Stream. 

DiversioDs. 

Waste. 

Total. 

Diver- 
sions. 

Waste. 

Total. 

April  24,  1903, 
Santa  Ana 

1,382,400 
432,000 

10,022,400 
2, 937, 600 
1, 987,  200 
1,900,800 
864,000 
743,040 
4,838,400 

11,404,800 
3,369,600 
1,987,200 
1,900,800 
864,000 
743,040 
5,443,200 

32 

10 

230 

67 

262 

Mill  Creek 

77 

Plunge  Creek 

46 

44 

:   20 

\      17 

14  !     Ill 

46 

City  Creek 

44 

East  Twin  Creek 

20 

West  Twin  Creek 

17 

Lytle  Creek 

604,800 

125 

1 

Total 

2, 419, 200 

23,293,440 

4,147,200 
1,641,600 
259,200 
345,600 
259,200 
172, 800 
1,209,600 

25,  712, 640 

56  '     535  '       591 

May  16,  190S, 
Santa  Ana 

4,060,800 
4,233,600 
518,400 
604,800 
172,800 
172,800 
1,296,000 

8,208,000 
5, 875, 200 
777,600 
950,400 
432,000* 
345,600 
2,505,600 

93 
97 
12 
14 
4 
4 
30 

95 
38 
6 
8 
6 
4 
28 

188 

Mill  Creek 

135 

Plunge  Creek 

18 

City  Creek 

22 

Eaat  Twin  Creek 

West  Twin  Creek 

Lytle  Creek 

10 

8 

58 

Total 

11,059,200 

8,035,200 

19, 094,  400 

254 

185 

439 

MISCELLANEOUS   DISCHARGE   MEASUREMENTS  IN   SOUTHERN   CALIFORNIA 

IN   1903. 

The  following  miscellaneous  measurements  were  made  in  southern 
California  in  1903: 

Miscellaneous  discharge  measurements  in  southern  California  in  1903. 

SANTA  MARIA  RIVER  DRAINAGE. 


Date,      i     Hydrographer. 

Stream. 

Location. 

Discharge 

(sec. -ft.). 

Aug.    25  1  W.  B.Clapp... 
Oct     23    do 

Sisqiioc  River 

do 

Sisquoc  ranch -.. 

do 

1.1 
0.0 

VENTURA  RIVER  DRAINAGE. 


Sept.   19 

W.  B.Clapp... 
do 

Ventura  River 

do '. 

Ventura    Lieht    and 
Power  Co.  Upper  di- 
version city  supply. 

Below  upper  diversion . 

7.0 
3.7 

Total  river 

10.7 

Power  ditch 

At  old  mill 

19 

3.3 

844 
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Miscellaneous  discharge  measurements  in  southern  Calif amia  in  190S — Continued. 

SANTA  CLARA  RIVER  DRAINAGE. 


Date. 

Hydrographer. 

Stream. 

Location. 

Dischar^ 
(«cft.). 

June   16 

Sept  16 
Apr.    30 

June    16 

W.  B.  Clapp  . . . 
do 

Newhall  ditch 

do 

Southern  Pacific  Rwy 
bridge,  3  miles  be- 
low Saugua. 

do 

1.7 
1.8 

do 

do 

Santa  Clara  River 

do 

Road  crossing  Newhall 
ranch. 

do 

8.0 
6.2 

Sept.   16 
Apr.    30 
June   16 

do 

do 

do 

5.4 

do 

do 

San  Francisquito  Creek 
do 

do 

do 

2.0 
2.4 

Sept.   16 

do 

do 

...   -do 

Opposite  head  of  Cam- 
ulas  ditch. 

.do 

2  0 

do 

do 

Santa  Clara  River 

do 

Apr.    30 
June   17 

25.0 
21.1 

do.! 

do 

do 

Camulae  ditch 

Total  Santa  Clara 
River. 

Santa  Clara  River 

Camulaa  ditch 

Total  Santa  Clara 
River. 

Santa  Clara  River 

do  .. 

Athead\ 

7.6 

28.7 

Camulas  ditch 

At  head 

Sept.   16 

5.1 
11.6 

16. 7 

May      3 

1    mile   above    Santa 
Paula. 

do 

do 

127.0 

June  22 

92  0 

do 

J.  B.  Lippincott 
and     O.     S. 
Power. 

Richardson  ditch 

4.2 

Grees  ditch 

.      do.. 

11  0 

Farmer^s  ditch 

Total  Santa  Clara 
River. 

Santa  Clara  River 

do 

7.8 

45.0 

July    16 

do 

23.4 

Richardson  ditch 

do • 

2.3 

' 

Grees  ditch 

do 

5  8 

Farmer's  ditch 

,.o 

8  4 

Total  Santa  Clara 
River. 

Santa  Clara  River 

Richardson  ditch 

39.9 

1    mile   above   Santa 
Paula. 

do... 

Aug.    13 

20.8 
1  2 

(irees  ditch 

do  .. 

11  1 

Farmer's  ditch 

do.... 

8  6 

Total      Santa 
Clara  River. 

41.7 
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Mi9ceUaneou8  discharge  measurements  in  southfnt  California  in  190S — C-ontinued. 
SANTA  (^LARA  RIVER  DRAIN AOE—OonUnued. 


Date.            Hydrogrrapher. 

stream. 

Location. 

Discharge 

(sec.  ft.). 

Sept.   18 

W.B.Clapp.... 

W.B.C1appand 
G.  S.  Power. 

do 

Santa  Clara  River.... 
Richardson  ditch 

1    mile    above   Santa 
Paula. 

do 

18.2 
1.2 

Grees  ditch 

do 

7.4 

Farmer's  ditch 

do 

8.6 

Total      Santa 
Clara  River. 

Santa  Clara  Water  and 
Irrigation  Co.  ciEuial. 

do 

35.4 

At  head 

July     15 
16 

30 

do..._ 

33 

do 

do 

Kwfr     14  1  J.  B.  LiDoincott 

31.6 

and     G.     S. 
Power. 

W.B.Clapp-... 

Santa  Clara  River 

Total  river 

Below  head  of  canal. . . 

3.3 

34. 9 

Sept.    18 

Santa  Clara  Water  and 
Irrigation  Co.  c»nal. 

River  

Heading 

26.7 

Below  canal  heading.. 

3.9 

Total  river 

30.6 

i 

Piru  Creek 

Dunton  ranch 

Southern  Pacific  bridge 

Upper  diversion  Piru 
Land  and  VV'ater  Co. 

I  mi  le alx>ve  Esperanza . 

May      1    ...l.do 

57 

do 

55 

1 

do 

June   17 

do 

1.8 

do 

3.9 

Total  Hru  Creek 

Upper  diversion 

I^wer  diversion 

Piru  Creek 

do 

5.7 

1  mileabove  Esperanza. 

Southeni  Pacific  bridge 
do 

Sept.   17 

1.2 

1.0 
.1 

Total  Piru  Creek 

Lower  diversion 

Piru  Creek 

1.1 

do 

Southern  Pacific  bridge 
do 

June  17 

3.7 
2.7 

Total  Piru  Creek 
Sespe  Creek 

6.4 

M&y      2 

do 

Southern  Pacific  Rwy. 
bridge. 

89 

846 
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MisceUaiieotis  discharge  mecuuremenis  in  southern  Cdlifomia  in  190S — Ck>ntinaed. 
SANTA  CLARA  RIVER  DRAINAGE— Continued. 


Date. 

Hydro^rapher. 

stream. 

Location. 

Diachaiii;^ 

(aec.-fi- .. 

Sept   17 

W.  B.  Clapp... 

do 

do 

Seepe  Land  and  Water 
Co.  canal. 

Sespe  Creek 

1  mile  below  head 

Below  canal  heading.. 

4.6 
.1 

Total      Sespe 
Creek. 

Santa  Paula  Creek..,. 
do 

4.7 

May      3 

5  miles  above  Santa 
Paula. 

At  Santa  Paula 

At.  HAading 

28 
19.0 

Santa  Paula  Water  Co. 
ditch. 

do 

5.6 

June  22 

do 

10.1 

Sept.   18 

do 

do 

do 

2.7 

9ANTA  YNEZ  RIVER  DRA 

INAGE. 

Apr.    11 

Howard  Rankin 
do 

Amagusa  Creek 

do 

At  mouth 

a2 

15 

do 

4.5 

21 

do 

do : 

do 

7.6 

23 

do 

do 

do 

6.9 

28 

do 

do 

do 

6.3 

10 

do 

do 

Blue  Canyon  Creek . . . 
do 

do 

11.1 

22 

do 

11.7 

29 

do 

do 

do 

6.3 

10 

do 

do 

Trail  Creek 

do 

1.4 

22 

do 

do 

2.0 

11 

do 

do 

Ruiz  Creek 

do 

5.4 

15 

do 

do 

4.3 

21 

do 

do 

do 

7.0 

23 

do 

do 

do 

5.7 

28 

do 

do 

do 

4.5 

8 

AN  LUIS  REY  RIVER  DR^I 

LINAGE. 

Aug.    15 
14 

W.B.  Clapp... 
do 

San  Luie  Rey  River  . . 
do 

Dam    site,    Warner's 
ranch  reservoir. 

Above  head  of  Escon- 
dido  canal. 

Pala,  Cal 

2.8 
.5 

16 

do 

do 

1.1 

15 
Oct.       9 

do 

do 

Sickler's  canal 

do 

Sickler's  ranch 

do 

2.1 
2.1 
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MvfceUaneous  dvicharge  mewmreinents  in  aotUhem  California  in  190S — Continued. 
LOS  ANGELES  RIVER  DRAINAGE. 


Date. 


Apr.  9 
18 
May  6 
Jane  5 
Sept.  26 
Apr.  9 
19 
May  5 
June  5 
Apr.    18 

May     5 

Apr.  10 
17 
May  6 
Jane  4 
Sept.  26 
Apr.  10 
17 
May  5 
June  4 
Sept  26 
Apr.  9 
17 
May  6 
June  4 
Apr.    17 

Mar.  25 

Apr.   8 

•    13 

17 

Jan.  28 

Apr.  11 

18 

18 

18 


20 


Hydroiirmplier. 


J.  C.  Clausen  . . 

do 

do 

W.  B.  Clapp... 

do 

J.  C.  Clausen  . . 

do 

do... 

W.  B.  Clapp... 
J.  C.  Clausen  . . 


.do 


Stream. 


Pacoima  Creek. 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 


Location. 


I  Discharge 
(8ec.-ft.). 


do 

do 

do 

W.  B.  Clapp... 

do....:... 

J.  C.  Clausen .. 

do 

do 

W.  B.  Clapp... 

do 

J.  C.  Clausen.. 

do 

do 

W.B.  Clapp...! do 

J.  C.  Clausen  ..' do 


Ijittle  Tejunga  Creek  . 

....do 

....do 

....do 

....do 

Big  Tejunga  Creek  ... 
....do 


do 
do 
do 
do 
do 
do 


J.  F.  Danforth . 
J.  C.  Clausen  . . 
O.W.  Peterson. 

do 

C.  A.  Miller... 
J.  C.  Clausen  . . 
O.  W.Peterson. 
do 


LoB  Angeles  River 

do 


.do 
.do 

.do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 


Mouth  of  canyon 

do 

do 

do 

do 

Southern  Pacific  Rwy . 

do 

do 

do 

31  miles  below  South- 
em  Pacific  Rwy. 

1 J  miles  below  South- 
em  Pacific  Rwy. 

Mouth  of  canyon 

do 

do 

do 

do 

do 

do 

.do 

do 

do 

Southern  Pacific  Rwy. 

do 

do 

do 

11  miles  below  South- 
em  Pacific  Rwy. 

Los  Feliz  Bridge 

.....do 

do 

do 

Aliso  Street  Bridge  . . . 

Ninth  Street  Bridge... 

do 

Boyle  avenue 

Opposite  Bell  station. . 

Above  junction  of  Rio 
Hondo. 

Below  junction  of  Rio 
Hondo. 


47 

98 

24 
8.0 
0.0 

32 

57 

16.0 
0.0 
0.0 

0.0 

10.0 

27 
4.0 
1.0 
0.0 

69 
157 

37 

12.0 
.1 
2.0 
124 
0.0 
0.0 
0.0 

109 

37 

28 

64 

66 

20 
106 

75 

73 

25 

54 
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Miscellaneous  discharge  measurements  in  soulkem  California  in  190S — Continaed. 
L08  ANGELES  RIVER  DRAINAGE-Continued. 


Date. 

Hj'drographer. 

Stream. 

Location. 

(sec.-fti. 

Apr.    20 
20 

0.  W.  Peterson. 
do 

Los  Angeles  River 

do 

One-half  mile   above 
Compton  and  Clear- 
water road. 

Opposite  Clearwater  . . 

One-half   mile  above 

82 
53 

21 

do 

do 

39 

21 

do 

do 

Cerritos  road. 

1 J  miles  below  Cerritos         77 
road. 

Opposite  Seabright. . . .  j       78 

At  mouth  of  canyon  . .        24 

21 

do 

do 

13 

W.  B.  Clapp... 
do 

Arroyo  Seco 

17 

do 

do 

IW 
10.0 

May    21 

Apr.    13 

May    21 

21 

do 

do 

. . ..  .do . .............. 

do 

do 

At  Devils  Gate 

17.0 

do 

do 

do 

2.0 

do 

do 

1  mile   below  Devils 

0.0 

Apr.    13 
17 

do 

do 

Gate. 
At       Sheep      Corral            4.0 

do 

do 

Spring,  Pasadena. 
do 

80 

13 

do 

do 

Garvanza      wagon 
bridge. 

At  Avenue    26,    Loe 
Angeles. 

do 

0.0 

Jan.    28 

C.  A.  Miller... 

do 

274 

Mar.    25 

J.  F.  Danforth . 
O.W.Peterson. 

do 

128 

Apr.    17 

do 

77 

SAN  GABRIEL  RIVER  DRAINAGE. 


Apr.  20 

May  22 

Sept.  14 

May  22 

Apr.  20 


May 
Sept. 
Apr. 


20 

22 
14 
20 
18 


W.B.  Clapp  and 
J.  C.  Clausen. 


W.  B.  Clapp. 

do 

do 


.do 


W.B.  Clapp  and 
J.  C.  Clausen. 

W.  B.  Clapp.:. 

do 

do 


Dalton  Creek At  mouth  of  canyon  . . . 


.do do 

.do ! do 

I 

.do 1  mile  below  mouth  of 

I      canyon. 

.do Southern      California 

Rwy. 


San  Dimas  Creek . 


Mouth  of  canyon 


do      .   .. 

..do   

do 

do 

do 

Base  Line  avenue 

ta  Anita  Creek 

Mouth  of  canyon 

9.0 

2.7 
0.0 
0.0 

0.0 

19.0 

2.5 
0.0 
0.0 
35 
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MiMxllaneafis  discharge  mecmirenienU  in  iouthem,  California  in  190S — Continues! . 
SAX  UABRIEL  RIVER  DRAIN AGE-<k)nUnued. 


Date. 


Hydrofrmpher. 


Stream. 


Location. 


I_ 


Diflcharge 

(»e<,'.-ft.). 


May    23     W,  B.  Clapp . , 


Santa  Anita  Creek 

Bald  w  in       d  i  version 
heading. 


Sept.     9 
Apr.     18 

May    2:^ 

Apr.     18  do 

18  do 


Total  creek 

do I  Baldwin       diversion 

heading- 
Santa  Anita  Creek 


...do 


.do 


.do 


May    21 


.do 


Sept.     9  1 do 

Apr.    18  ' do 


IJttle     Santa    Anita 
Crc^k. 

Eaton  Canyon  Creek  . 

do 

Do 


Total  Creek... 
Eaton  Canyon  Creek 
do 


May 

21 

do 

Apr. 

14 

do 

May 

26 

do 

Apr.    15 
15 


.do 
.do 


26  i  O.  W.  Peterson. 
May    26  I  W.  B.  Clapp... 


Apr.    25 

25 
24 

24 


O.W.Peterson 


.do 
.do 


.do. 


do 

San  Gabriel  River 

do 

Do 

Total    river  at 
panie  place. 

San  (iabriel  River 

do 


Mouth  of  canyon  . 


Southern  Pacific  Rail-  i 
way,  Monrovia  | 
branch.  | 

White  Oak  avenue ' 

Above    Santa    Anita 
Creek. 

Mouth  of  (canyon 

do " 


Water  company's  di- 
version at  heading, 
mouth  of  canyon. 


Iviouth  of  canyon 

At  Southern  Califor- 
nia Railway. 

1  mile  al)ove  Southern 
California  Railway. 

At  upper  road  crossing, 
Duarte  to  Azusa. 

Below  head  of  Lexing- 
ton wash. 

Diversion  l)elow  head 
of  Lexington  wash. 


do  ... 

do  ... 

do  ... 


At  El  Monte  Bridge  . . 

Lexington  wash  at  El 
Monte. 

At  El  Monte  Bridge  .. 

do....- 


At  road  cro8s«ing  east 

I      of  Durfee's  ranch. 

.do I  Whittier  road  crossing. 

.do Southern      California 

,      Railway  at  Rivera. 

.do j  Southern  Pacific  Rail- 
way at  Studebaker. 


10 
3 


13 
1.4 

0 

0 
5 

29 


6 
0 
0 

0 

264 

29 
37 


50 
3 

229 
0 

264 

361 
365 

364 
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MiscellaneouB  dMcharge  meaguremenU  in  southern  California  in  i5i05— Continued. 
SAN  GABRIEL  RIYER  DRAINAGE— Contlnaed. 


Date. 
Apr.    23 

stream. 

Location. 

Dischaise 

(aecft). 

().  W.  Peterson. 

San  Gabriel  River.... 

Opposite  Alamitos 

311 

27  \ do 

Rio  Hondo 

Old  Mission  Bridge... 
do 

36 

Oct.       2 

W.  B.  Clapp... 

do 

29 

Apr.    27 
27 

0.  W.  Peterson. 

do 

Whittier  road  crossing. 

Rood  crossing  west  of 
Rivera. 

Southern  Pacific  Rail- 
way westof  Downey. 

17 

do 

do 

12 

27 

do 

do 

12 

20 

do 

do 

At   S.    P.,   L.    A.  & 
S.L.  Railroad,  above 
Workman. 

29 

25 

do 

San  Jose  Creek 

Whittier  and  Puente 
road. 

8 

Oct       3 

W.  B.  Clapp... 

Sheep  Creek  ditch . . . , 

Whittier  flume  cross- 
ing. 

4.C 

3 

do 

Rincon  ditch 

Rincon  road  crossing. . 

3.^ 

3 

do 

Durfee  ditch ...... 

Road   crossing  above 
ranch  house. 

i.e 

2 

do 

Los  Nietos  or  Banta 
ditch. 

At  heading 

28 

2 

do 

Ranch  i to  or  Stande- 
ferd  ditch. 

do 

14 

2 

do 

Cate  ditch 

In  flume  at  road  croes- 
ing. 

5.. 

Apr.    26 

J.  B.  Lippincott 

Arroyo  ditch 

Southern     California 
Railway,  Rivera. 

21 

Oct       3 

W.B.  Clapp... 

Whittier  ditch 

Pumpinff  plant  east  of 
El     Monte— devel- 
oped     water— dis- 
chai^     varies     as 
needed. 

5. 

Apr.      1 


21 


SANTA  ANA  RIVER  DRAINAGE. 

W.B.  Clapp... 

W.B.  Clapp  and 
J.  C.  Clausen. 

San  Antonio  Creek . . . 
.^ do 

Ontario  Power   Oo.'s 
power  house,  mouth 
of  canyon. 

At  power  house,  mouth 
of  canyon. 

San    Antonio    Water 
Co.'s     diversion 
mouth  of  canyon. 

854 

42 

Do 

15 

Total  creek 

57 

HOYT.] 
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MiaeeUaneoua  discharge  meamremenU  in  tmUkem  California  in  190S — Continued. 
SANTA  ANA  RIVER  DRAINAGE— Continued. 


Date. 

Hydrographer. 

stream. 

Location. 

At  power  house,  mouth 
of  canyon. 

San    Antonio    Water 
Co.*8      diversion 
mouth  of  canyon. 

Discharge 

(sec..ft.). 

May    25 

W.  B.  Clapp... 

do 

do 

San  Antonio  Creek 

Do 

Total  creek 

14 
20 

34 

July      3 

Sept.  13 
Apr.    21 

San  Antonio  Creek . . . 
do 

At  power  house, mouth 
of    canyon.     Total 
creek. 

do 

19.5 
11 

W.B.Clappand 
J.  C.  Clausen. 

W.  B.  Clapp... 

W.  B.  Clappand 
J.  C.  Clausen. 

W.  B.  Clapp... 

do 

1  mile  below  Southern 
Pacific  Rwy. 

Southern  Pacific  Rwy. 

Mouth  of  canyon •. 

do 

.0 

May    25 

do  ........... 

.0 

Apr.    21 
Mav    25 

Cucamonga  Creek 

do 

15 
5.5 

Sept.  13 
Apr.    21 

do 

do 

Above  head  works  Her- 
mosa  Water  Co. 

Southern      California 
Rwy. 

Base  line  avenue 

At  mouth  of  canyon  . . 

do 

Weir  at  head  works. . . 

3.6 

W.B.aappand 
J.  C.  Clausen. 

W.  B.  Clapp... 

do 

.0 

May    25 

do 

.0 

Apr.      1 

do 

W.B.Clappand 
J.  C.  Clausen. 

W.B.  Clapp... 

do 

do 

Ly  tie  Creek 

1,790 

do 

Rialto  canal 

22 

56 

7 

Total  creek 

63 

May    19 

Lytle  Creek 

Mouth  of  canyon 

Weir  at  head  works. . . 

Weir  at  head  works 
Rialto  (!anal. 

do 

14.6 

Rialto  canal 

14.9 

Total  creek 

Lytle  Creek 

29.5 

Julv      2 

16.5 

Sept.   12 
Apr.    22 

do 

14.7 

do 

do 

Highland  avenue 

do 

.0 

May    19 
Apr.    23 

May    18 

do 

do 

.0 

W.B.  Clappand 
J.  C.  Clausen. 

W.  B.  Clapp... 

West  Twin  Creek.... 
.....  do 

Mouth  of  canyon 

do 

8.6 
2.1 

Do 

Ditch  diversion 

2.3 

Total  creek 

4.4 

852 
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MUcelianeous  discharge  jneasurements  in  aoiUkem  California  in  190S — Continaed. 
SANTA  ANA  RIVER  DRAINAOE-Continned. 


Date. 

Hydrographer. 

1 
Location. 

Dinctuufre 

(sec.-ft.i. 

Sept.    11 
Apr.    23 
May    18 
Ai)r.    23 

Mav    17 

W.  B.  Clapp... 
do 

West  Twin  Creek.... 
do 

Mouth  of  canyon.    To- 
tal creek. 

Southern     California 
Rwy. 

1  mile  above  South- 
em  California  Rwy. 

Mouth  of  canyon i 

do 1 

Ditch  diversion ' 

0.3 
.0 

do 

do 

.0 

W.B.Clappand 
J.C.Clausen. 

W.  B.  Clapp... 

p:a8t  Twin  Creek 

do 

10 
,12 

do 

do 

Do 

1.6 

Total  creek . 

4.8 

Sept.    11 

Apr.    23 

May    17 
Apr.    23 

May    17 

East  Twin  Creek 

do 

Dit<'h  diversion.  Total 
creek. 

1   mile  above  South- 
em  Califomia  Rwy. 

do 

Mouth  of  canyon 

...do 

.4 
.0 

do 

do 

.0 

W.B.Clappand 
J.  C.  Clausen. 

W.  B.  Clapp... 

City  Creek 

oo 

...do 

4.4 

do 

do 

Do 

Canal  diversion 

6.8 

Total  creek 

11.2 

Sept.   11 

Apr.    23 

May    17 
Apr.    23 

May    17 

Citv  Creek 

Mouth  of  canyon.    To- 
tal creek. 

Road    crossing  south 
Harlem  Springs. 

Base  line  avenue 

Mouth  of  canyon 

do 

•> 

do 

.0 

do 

do 

.0 

W.B.Clappand 
J.  C.  Clausen. 

W.  B.  Clapp... 

Plunge  Creek 

do 

23 
3^ 

do 

do 

Do 

Diversion   mouth    of 
canyon. 

6 

Total  creek 

9 

Sept.    11 

Apr.    23 
Mav    17 

Plunge  Creek 

do 

Mouth  of  canyon.    To- 
tal creek. 

Orange  avenue 

do 

Head  of  Craftonzanja . 

.6 
.0 

do 

do 

'             0 

Apr       1 

do 

Mill  Creek 

1  1,280 

HOYT.] 
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MwxUanfoxu  discharge  measurements  in  southern  California  in  190S — Continued. 
SANTA  ANA  RIVER  DRAINAQ£--OonUnaed. 


Date. 


Apr.    24 


May    16 


June     9 


July      1 

Sept.  1 
Aug.  31 
.31 
31 
Apr.  24 
May  16 
Aug.  31 
Apr.  24 
May  16 
Auj?.  31 
Sept.     5 


5 

5 

5 

23 

23 

23 

Apr.    30 

Sept.   23 

Apr.    29 

Sept   25 
25 


HydrograpiiiT. 


Stream. 


Ix)CAtion. 


W.B.Clappan.l .  Mill  Creek. 
J.C.Claupen. 


W.  B.  Clapp.. 


.do 


.do 


...do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

K.  Sanborn. 

-do 


.....do 

.....do 

do 

W.B.  Clapp.. 
do 

do- 

O.W.Peterson 
W.  B.  Clapp.. 
O.W.  Peterson 


W.  B.  Clapp. 
do 


Crafton  %an ja 

Total  Mill  Creek. 

Mill  Creek 

Crafton  zanja 


Head  of  Crafton  xanjn 

do 

..;..do 


DiMcharKe 

(Bec.-ft). 


Total  Mill  Creek. 

Mill  Creek 

Crafton  zanja 


Total  Mill  Creek do. 


Crafton  zanja ;  At    head;   total 

Creek. 


Mill 


do 

Morton  Canyon 

Kedlands  tunnel 

Green  Spot  pipe  line. . 

Highland  canal 

do I 

do ' 

Redlands  c^nal 

.:...do  

do 


do...... 

Month  of  canyon  . 

At  outlet , 

Weir  at  head 

do , 

do 

do 

Sand-box  weir 

do 

do 


Caatile  ditch 1 ,000  feet  below  head- 
ing. 


Wilbur  ditch 


Newton  ditch 

Fuller  ditch 

Roberta  ditch 

Newberry  ditch 

Durkee  ditch 

Gilliland  ditch 

Santa  Ana  canal 

do 

Anaheim  and  Fuller- 
ton  canal. 

do 

Yorba  ditch 


At  Rogers'  pipe  trentle 
crossing. 

West  line  section  28. . . 

At  heading 

do 

Auburndale  Bridge  . . . 

do 

do 

1  mile  below  heading  . 

do 

Heading 


At  Esperanza. 
do 


34 
5 


dofCi 
do... 

rafton  zanja . 

19 
49 

do 

68 

do... 

2 

do 

44 

46 
29 

22 
.2 

1.8 

6.3 

6 
18 
15.6 

9.6 
29 
28 

3 

1.7 

4.1 

13.4 

2.6 

3.3 

3.4 

1.2 

43 

34 

2.8 


32 


.6 


IBR  100-04 ^23 
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3iiscellane(ni8  discharge  meojstiremerUs  in  southern  Ckdiforma  in  1903 — Gontinaed. 
SANTA  ANA  RIVER  DRAINAGE-<7ontinued. 


Date. 


May 


Apr. 

May 

Sept. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Apr. 

Sept. 
Apr. 


May 


15 

15 

22 

18 
23 
31 
29 
18 
12 
23 
19 
23 
30 
25 
29 

23 

29 

30 
30 

1 


Mar.    31 


Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 


Hydrograpber. 


W.B.Clappand 
J.M.Mylne. 

do 


W.B.Clappand 
J.  C.  Clausen. 

W.  B.  Clapp... 

do V. 

do 

O.  W.  Peterson . 
W.  B.  Clapp... 
do 


do 

do 

do... 

do 

do 

O.W.Peterson. 

W.  B.  Clapp.., 
O.W.Peterson. 


.do 
.do 
.do 

.do 


W.  B.  Clapp.. 

O.W.  Peterson 
W.  B.  Clapp.. 
do 


.do 
.do 
.do 
.do, 
.do  . 


stream. 


Santa  Ana  River . 


.do 

.do 

.do. 

.do 

.do. 

.do. 

.do. 

.do 

.do 

.do 

.do. 

.do. 

.do 

.do, 

.do  , 
.do. 

.do. 

.do 

.do 

.do 


Chino  Creek . 


.do. 

.do 

.do 

.do 

.do 

.do 

.do 

.do 


Location. 


]>lKharRe 

(secfL). 


At  Orange  avenue 

i  mile  below  Orange 
avenue. 

Colton  Bridge 


-do. 


Aubumdale  Bridge  . . . 
Rincon  wagon  bridge , 
....do , 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 


1  mile  above  heading 
of  Santa  Ana  and 
Anaheim  canal. 

Heading  Santa  Ana 
and  ^aheim  canals. 

2  miles  below  heading 
Santa  Ana  and  Ana- 
heim canals. 

2  miles  above  Yorba . . 

}  mile  above  Yorba. . . 

}  mile  above  Southern 
California  Rwy. 
crossing  at  Olive. 

}  mile  below  Southern 
Oaliforn>  Rwy. 
crossing  at  Oh«  ^. 

At  Rincon  wagon 

bridge. 

do , 


.do. 
.do. 
.do. 
-do. 
.do. 
.do- 
.do- 


HOYT.] 
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Xatural  flow  of  return  water  to  Saiitn  Ana  Hirer ,  \n  seetrnd-feetf  comfiared  mih  developed 
UHiterinSan  lienuirdino  Valiey  alH)t*e  Colion^  Oi/.,  19()S, 

[McasuremenU  by  K.  Sanborn,  engineer  Riveralde  Water  Co.] 


Location. 


3.17 
2.70 
2.20 


4.08 

2.63 

.77 


30.82 

.21 

L79 


Brown  tract,  artesian  well 0.11 

Bamhill  pumping  plant 80 

Bloomington  pumping  plant 8. 82 

Beam  ditch 

City  of  Colton  pumping  plant 

Cooley  tract,  artesian  wells 

Camp  Carlton  ditch 

Daley  ditch 

Flume  pump  No.  1,  Riverside  Water  Co 
Flume  pump  No.  2,  Riverside  Water  Co 

Gamer  tract,  artesian  well 

Gage  canal  diversion 

Gage  canal,  Palm  avenue 

Hurd  tract,  artesian  wells 

H.  T.  Hunter  pumping  plant 

Haws  &  Talmadge  ditch 

Johnson  &  Hubbard  pumping  plant 

I^wson  Well  Co.  pumping  plant 

Lamb  pumping  plant 

Logsden  &  Tarrell  ditch 

Meeks  &  Daley  ditch 

Mclntyre  ditch 

McKenzie  ditch 

Mill  flume,  Riverside  Water  Co | 

Orange  Land  and  Water  Co 1.08 

Rancheria  pumping  plant 1.09 

Riverside  Water  Co. ,  upiHjr  canal I    23. 89 

Riverside  Highland  Water  Co.  pumping  plant  ..'      8. 98 

Rabel  dam  ditch \ 

River  ditch  pump,  Riverside  Water  Co 5. 79 

C.  W.  Rogers  pumping  plant 4. 44 

Shay  <fe  Stout  ditch 

Swamp  ditch 


Devel- 

OJK-d. 


.42 
.59 
.24 


I 


I 


00 


Wozencraft  tract,  artesian  well 23 

Whitlock  ditch 

Ward  <fe  Warren  ditch 

Whiting  ditch 

West  Riverside,  350  in  pumping  plant I      3. 41 


1.44 


Natural 


Sec.-fl. 


0.08 


.00 


.00 


.00 


.00 
12.87 
.00 
.00 
.00 


32.01 


.00 


Total '  109.70 


.42 


.00 
.17 
.00 


45.55 


Total. 

Sec-Jt. 

0.11 

.80 

8.82 

.08 

3.17 

2.70 

2.20 

.00 

4.08 

2.63 

.77 

.00 

30.82 

.21 

1.79 

.00 

.42 

.59 

.24 

.00 

12.87 

.00 

.00 

.00 

1.08 

1.09 

55.90 

8.98 

.00 

5.79 

4.44 

.00 

.42 

.23 

.00 

1.61 

.00 

3,41 

155. 25 
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[no.  ICii. 


lielani  iixilers  in  San  Bernardino   Valley  below  Shver  Mountain  and  altove  RitfT*xdt 

Narrows,  1903. 
[Measurements  by  K.  Sanborn,  Engineer  RivcrHlde  Water  Ck)mpany.] 


Date. 


AiiR. 

20 

Aug. 

21 

Aug. 

22 

Aug. 

20 

Aug. 

21 

21 

Aug. 

25 

Location. 


I 


!  o^^"  ^^-»"~>- 


Alvitriz  ditch  at  intake,  West  Riverside  bridge . . , 3. 10 

Evansditch  No.  1  at  intake,  Riverside  County  line. 81 

Evans  ditch  No.  2 at  intake,  1  mile  below  River-  j 

side  County  line .70 

Evans  Island  ditch  at  West  Rivferside  bridge I  4.  71 

Lower  Canal  Riverside  Water  Co. ,  head  of  canal  J '  2. 05 

Bubidaux  canal,  head  of  canal 1 .  74  4.  78 

Santa  Ana  River  at  Narrows 40.  70 


Total. 
X  II- 


4.71 
4<).  7'^ 


Total 


1.  74  ,  56.  85        5S.  5:* 


COLUMBIA  RIVER  DRAINAGE  BASIN. 

Next  to  the  Colorado,  Columbia  River  is  the  largest  river  in  the  arid 
region,  its  drainage  basin  including  parts  of  Washington,  Oregon,  | 
Idaho,  and  Montana,  and  a  large  area  in  Canada.  The  Columbia  and 
its  numerous  tributaries  are  of  great  importance,  offering  good  sit^- 
for  water-power  development  and  an  abundance  of  water  for  irrirra- 
tion,  while  the  main  river  is  navigable  for  a  considerable  distance.       i 

A  great  part  of  the  water  of  Columbia  River  and  its  tributarit- 
flows  to  waste,  not  being  utilized.  This  is  due  to  the  fact  that  th» 
river  has  cut  so  deeply  into  the  lava-covered  plains  that  water  can  not 
be  diverted  except  at  points  near  the  mountains,  where  the  streaiu- 
are  of  small  size  and  have  not  yet  entered  the  deeply  incised  canyc^r 
in  the  plateaus.     The  following  rivers  are  tributary  to  the  Columhti 

Umatilla  River  rises  in  the  well-wooded  country  in  northeaster 
Oregon  and  flows  in  a  general  westerly^  direction,  entering  ColuniMi 
River  below  the  mouth  of  Walla  Walla  River.  The  country  north  c: 
Umatilla  is  high  and  rolling.  A  number  of  canals  divert  water  froii 
the  lower  course  of  the  stream  to  irrigate  lands  on  either  side. 

Yakima  River  has  its  source  in  Keechelus  Lake,  on  the  eastern  slop 
of  the  Cascade  Mountains,  in  Kittitas  County,  Wash.  Within  a  short 
distance  it  receives  the  waters  of  Kachess  Lake,  and  2i  miles  al»«>\' 
Clealum  it  receives  the  outlet  of  the  last  of  the  three  large  headwatf r 
lakes.     It  enters  Columbia  River  23  miles  below  Kiona,  Wash. 

Naches  River  has  its  source  on  the  eastern  slope  of  the  Ca^icatl ' 
Mountains,  in  Yakima  County,  Wash.  It  flows  in  a  general  soutl. 
easterly  direction,  entering  Yakima  River  a  short  distance  above  Norti 
Yakima.  Irrigation  is  practiced  in  the  narrow  valley  along  the  lower 
couihe  of  the  river,  but  its  waters  are  of  greater  value  for  the  irripi 
tion  of  lands  vest  of  North  Yakima.     The  river  ha^  considerable  fah. 
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and  the  water  can  easily  be  diveiled  by  means  of  comparatively  short 
canals.  For  this  reason  it  is  of  more  value  for  irrigation  purposes 
than  Yakima  River,  which  has  less  fall. 

Teton  River  is  the  principal  tributary  of  Naches  River,  discharginjif 
into  the  latter  about  17  miles  above  its  junction  with  Yakima  River, 
near  North  Yakima.  Its  source  is  in  the  Ca3cade  Mountains  in  the 
vicinity  of  Cowlitz  Pass.  A  peculiar  feature  of  the  stream  is  the 
turbid,  milk-white  appearance  of  the  water,  it  being  similar  in  this 
respect  to  White  River,  on  the  western  slope  of  the  Cascade  Range. 
The  water  of  the  South  Fork  of  the  Teton,  25  miles  above  the  mouth, 
is,  however,  perfectly  clear.  The  forks  head  in  the  glaciers  of  a  peak 
of  the  Cascades  known  locally  as  Goat  Rock. 

Spokane  River  rises  in  the  northern  part  of  Idaho,  being  the  outlet 
of  Lake  Coeur  d'Alene.  It  passes  into  Washington,  flows  in  a  north- 
erly^ direction,  and  enters  Columbia  River  near  latitude  47^  52'  north. 
It  is  about  120  miles  long. 

Missoula  River  has  its  source  in  Silverbow  County,  Mont.,  and 
flows  northerly  until  it  receives  the  waters  of  Little  Blackfoot  River, 
when  it  takes  a  more  northwesterly  course.  The  name  Missoula  is 
usually  applied  to  that  portion  of  the  river  between  the  junction  of 
Blackfoot  and  Hellgate  rivers  and  the  mouth  of  Pend  Oreille  River. 
From  that  point  to  its  junction  with  Columbia  River  it  is  called  Clark 
Fork  of  Columbia. 

The  source  of  Bitterroot  River  is  in  the  high  mountains  which  form 
the  boundary  line  between  Montana  and  Idaho'.  It  flows  in  a  northerly 
direction,  entering  Missoula  River  a  short  distance  below  the  city^  of 
Missoula.  The  tributaries  on  the  east  side  drain  comparatively  low 
hills  and  contribute  little  to  the  supply  of  the  river.  The  west  side 
branches,  on  the  contrary,  are  numerous,  draining  a  precipitous  and 
heavily  wooded  area.  Their  discharges  are  regulated  by  many  small 
lakes  fed  by  banks  of  snow,  which  continue  far  into  the  summer  before 
disappearing  altogether.  From  Hamilton  to  Missoula,  a  distance  of 
4S  miles,  the  fall  of  the  river  is  850  feet,  or  7.8  feet  to  the  mile. 

Snake  River,  which  is  the  largest  aflluent  of  the  Columl)ia,  rises  on 
the  southern  slope  of  the  Continental  Divide  in  the  Yellowstone 
National  Park,  draining  the  country  west  and  southwest  of  Yellow- 
stone Lake.  From  Shoshone,  Lewes,  and  Hart  lakes,  near  its  head, 
the  river  flows  in  a  southerly  direction  through  a  timbered  and  moun- 
tiinous  country,  resulting  in  a  long  period  of  high  water.  After  con- 
tinuing through  this  area  for  about  20  miles  it  broadens  into  Jackson 
Lake,  a  deep  body  of  water  about  3  miles  wide  and  8  miles  long. 
Below  the  lake  the  river  flows  through  Jackson  Hole  Valley — about  40 
miles  long  and  8  miles  wide — and  then  enters  a  long  canyon  near  the 
Idaho- Wyoming  line.  All  of  the  large  tributaries  come  from  the  east, 
receiving  their  watei^s  from  tlie  Wind  River  Range.     The  west  side  of 
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the  valley  is  bounded  b}'^  the  high  Teton  Mountains,  from  which  nicest 
of  the  drainage  flows  westward  through  Teton  River  into  North  Fork 
of  Snake  River.  It  empties  into  Columbia  River  near  Pasco  eTunction, 
in  the  State  of  Washington. 

The  headwater  tributaries  of  Palouse  River  have  their  sources  in 
western  Idaho.  After  passing  into  Washington  the  streams  unite  to 
form  Palouse  River,  which  has  a  general  southwesterly  course,  throui^h 
a  rolling  country.  Six  miles  below  Hooper,  Wash.,  the  river  henri> 
suddenly  to  the  south  and  enters  its  canyon,  through  w^hic*h  it  flow- 
until  its  junction  with  Snake  River.  A  short  distance  above  the  mouth 
of  the  river  are  the  Palouse  Falls,  approximately  130  feet  high. 

Weiser  River  drains  Washington  County,  in  the  extreme  western 
part  of  Idaho,  and  flows  into  Snake  River  at  Weiser,  Idaho. 

The  Boise  drains  a  mountainous  and  well-wooded  country  in  Elmore 
County,  Idaho.  The  effects  of  the  forests  are  shown  in  the  high  flow 
that  is  maintained  throughout  the  summer  season,  in  contrast  to  the 
discharge  of  Weiser  River,  farther  to  the  west,  which  drains  a  more  Iwir- 
ren  country.  Below  the  gaging  station,  which  is  located  in  the  canyon, 
a  large  number  of  canals  divert  water  to  irrigate  lands  in  Boise  Valley. 
The  diversion  of  the  water  is  now  so  great  that  frequent  complaints  of 
scarcity  are  heard. 

Bruneau  River  rises  in  northern  Nevada  and  flows  in  a  genenil 
northerly  course  through  southern  Idaho,  emptying  into  Snake  Rivrr 
at  a  point  south  of  Boise.  Fall  River  is  one  of  the  small  tributaries 
of  Snake  River  at  its  headwaters  in  eastern  Idaho. 

The  following  rivers  in  the  Columbia  drainage  basin  are  also  worthy 
of  mention:  The  Walla  Walla,  the  drainage  basin  of  which  is  one  of 
the  best  irrigated  and  most  productive  localities  in  either  Washin^on 
or  Oregon;  the  Owj^hee,  which  rises  in  northwestern  Nevada  and  flow-^ 
southwest  through  Idaho;  the  Malheur,  rising  in  the  mountains  <»f 
east-central  Oregon  and  empt3'ing  into  Snake  River  west  of  Boise;  the 
Grande  Ronde,  w^hich  drains  the  northern  slope  of  the  Blue  Mountdiin> 
and  empties  into  Snake  River  in  southeastern  Washington. 

The  following  list  includes  the  stations  in  the  Columbia  River 
drainage  basin: 


Umatilla  River  near  Umatilla,  Oreg. 
Umatilla  River  at  Yoakum,  Oreg. 
Umatilla  River  at  Pendleton,  Oreg. 
McKay  Creek  ne^ir  Pendleton,  Oreg. 
Umatilla  River  at  Gibbon,  Oreg. 
Walla  Walla  River  at  Milton,  Oreg. 
Walla  Walla  River  (South  Fork)  near 

Milton,  Oreg. 
Yakima  River  at  Kiona,  Wash. 


Yakima  River  at  Union  Gap,  Wash. 
Nachee  River  near  North  Yakima,  Was^h. 
Tieton  River  near  North  Yakima,  Wajsh. 
Clealum  River  near  Roslyn,  Wash. 
Kaches  River  near  Easton,  Wash. 
Yakima  River  near  Martin,  Wa^h. 
Chelan  River  below  Lake  Chelan,  \Va.«h- 

ington. 
Methow  River  near  Pateroe,  Wash. 
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Salmon  River  near  Malott,  Wash. 
Johnson  Creek  near  Riverside,  Wash. 
Sinlahekin  Creek  near  Loomis,  Wash. 
Spokane  River  at  Spokane,  Wash. 
Hangman  Creek  near  Spokane,  Wash, 
l^ittle    Spokane    River    near    Spokane, 

Wash. 
Pend  Oreille  River  at  Priest  River,  Idaho. 
Priest  River  at  Priest  River,  Idaho. 
Miiwoula  River  at  Missoula,  Mont. 
Bitterroot  River  near  Missoula,  Mont. 
Bitterroot  River  near  Cirantsdale,  Mont, 
liig  Blackfoot  River  near  Bonner,  Mont. 
Palouse  River  near  Hooper,  Wash. 
l<iKk  Creek  near  St.  John,  Wash. 
Wallowa  River  near  Elgin,  Oreg. 
Wallowa  River  near  Wallowa,  Oreg. 
Wallowa  River  near  Joseph,  Oreg. 
<  f  rande  Ronde  River  at  Elgin,  Oreg. 
Cirande  Ronde  River  at  Jlilgard,  Oreg. 
Weiser  River  near  Weitfer,  Idaho. 
Malheur  River  near  Ontario,  Oreg. 
Malheur  River  at  Vale,  Oreg. 


Malheur    River    near    Harper's   ranch, 

above  Vale,  Oreg. 
Bully  Creek  near  Vale,  Oreg. 
Malheur  Lake  at  The  Narrows,  Oreg. 
Powder  River  near  Baker  City,  Oreg. 
Silvies  River  near  Bums,  Oreg. 
Silvies  River  near  Silvies,  Oreg. 
v^ilvies  Creek  near  Riley,  Oreg. 
Boise  River  near  Boise,  Idaho. 
I  Sucxior  Creek  near  Homedale,  Idaho. 
Bruneau  River  near  Grandview,  Idaho. 
Snake  River  near  Minidoka,  Idaho. 
Owyhee  River  near  Owyhee,  Oreg. 
Big  Lost  River  near  Mackay,  Idaho. 
Bla^^kfoot  River  near  Presto,  Idaho. 
Willow  Creek  near  Prospect,  Idaho. 
Snake  River  (South  Fork)   near  Lyon 

Idaho. 
Snake  River  (South  Fork)  at  Moran,  Wyo. 
Teton  River  near  St.  Anthony,  Idaho. 
Snake   River   (North    Fork)    near  Ora, 

Idaho. 
Fall  River  near  Marysville,  Idaho. 


UMATILLA   RIVER  NEAlt  UMATILLA,    OREG. 

This  station  was  established  October  21,  1903,  by  John  H.  Lewis. 
It  is  located  about  2  miles  above  Umatilla,  Oreg.,  and  about  one-fourth 
mile  below  the  diversion  dam  of  the  Oregon  Land  and  Water  Com- 
pany. This  dam  diverts  water  into  an  irrigation  ditch  on  the  left 
Imnk.  The  inclined  gage  is  on  the  left  bank  45  feet  below  the  cable 
and  is  in  two  sections.  Both  sections  are  made  of  2  by  6  inch  timber 
fastened  by  bolts  which  are  cemented  into  the  rock.  The  lower  sec- 
tion reads  from  1.2  to  3.5  feet.  The  upper  section  reads  from  3.5  to 
10.8  feet.  The  gage  is  read  every  other  day  by  J.  M.  Griffith.  Gage 
readings  are  taken  every  day  during  flood.s.  Discharge  measurements^ 
are  made  by  means  of  a  S-inch  wire  cable,  car,  tagged  wire,  and  stay 
wire.  The  cable  has  a  span  of  210  feet.  The  initial  point  for  sound- 
ings is  the  zero  mark  on  the  tag  wire,  directly  over  the  vertical  portion 
of  the  left  bank.  The  channel  is  straight  for  500  feet  above  and  for 
1 ,000  feet  below  the  cable.  The  current  is  swift.  Both  banks  are  high 
and  rocky  and  will  not  overflow.  The  bed  of  the  stream  is  composed 
of  solid  rock,  free  from  vegetation,  ancf  is  permanent.  The  bench 
mark  is  the  head  of  a  bolt  cemented  in  the  solid  rock  1^^  feet  upstream 
from  the  gage  rod.  Its  elevation  is  10.3  feet  above  the  zero  of  the 
gage.  To  obtain  the  total  discharge  of  the  river,  the  discharge  of  the 
irrigation  ditch  must  be  added  to  that  of  the  river  at  the  cable.  The 
rapids  just  above  Umatilla  prevent  backwater  from  Columbia  River 
from  affecting  the  gage  heights  at  the  station. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

Discharge  ineasareineniA  of  UittatUla  River  near  UtnatiUay  Oreg.,  in  190S. 


Date. 

Hydrographer. 

Gage 
height. 

Dischange. 

October  21 

Jobn  H.  Lewis 

2.70 
3.95 

Stamd-Jrrt. 
157 

November  29 

do 

1,300 

Mean  daily  gage  Jieightj  infeet^  of  Umatilla  River  near  Umatilla,  Oreg.ffor  190S. 


Day. 

Oct. 

Nov. 

Dec. 

1         Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

NOV. 

Dec. 

1 

2.50 

4.10 
3.90 
8.60 
3.60 
3.40 

12 

3.30 

23 

4.70 

4.50 

4.10 
4.00 
3.96 
4.00 

2 

13 

3.00 

24 

2.60 

4  10 

3 

2.50 

14 

3.20 
8.20 
4.10 
8.90 

'7w 

25 

4 

15 

3.00 

'26 

2.60 

3.90 

5 

2.50 

16 

27 

6 

'  17 

3.60 

28 

29 

2.60 

3.  GO 

7 

2.60 

18 

8 

19 

3.50 

80 

31 

2.50 

3.40 

9 

2.70 

20 

10 

21 

3.30 

11 

2.90 

,  22 

2.70 

1 

1 

UMATILLA   RIVER  AT  YOAKUM,  OREO. 

This  station  was  established  Maj'^  5,  1903,  by  N.  S.  Dils.  It  is 
located  one-half  mile  east  of  the  Oregon  Railroad  and  Navigation 
Company  railroad  station,  at  what  is  known  as  the  Yoakum  wagon 
bridge.  The  original  gage  is  a  vertical  split  rail  spiked  to  the  face  of 
the  south  abutment  on  the  upstream  side.  On  September  5,  1903,  a 
new  gage,  consisting  of  a  2  by  6  inch  timber,  14  feet  long,  was  spiked 
in  a  vertical  position  to  the  right  abutment  on  the  opposite  side  of  the 
river  from  the  original  gage.  The  new  gage  was  necessary  to  obtain 
gage  readings  at  low  stages.  It  is  set  at  the  same  datum  as  the  original 
gage  and  both  gages  read  the  same.  During  1903  readings  have  been 
made  once  each  day  by  Clyde  Purner  and  Luther  Dehaven.  Discharge 
measurements  are  made  from  the  single-span  wagon  bridge  at  which 
both  gages  are  located.  The  initial  point  for  soundings  is  the  end  of 
the  lower  chord  of  the  upstream  truss  on  the  left  bank.  The  channel 
is  straight  for  1,000  feet  above  and  below  the  station.  The  current  is 
swift  and  has  a  well-distributed  velocity.  Both  banks  are  high  and 
are  composed  of  gravel.  The  right  bank  will  not  overflow.  The  left 
bank  will  ovei-flow .  only  at  extreme  flood  stages.  The  bed  of  the 
stream  is  composed  of  gravel  and  is  permanent.  There  is  but  one 
channel  at  all  stages.  The  bench  mark  is  a  60-penny  nail  and  two 
8-penny  nails  driven  side  by  side  into  the  second  timber  from  the  top 
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of  the  left  abutment  near  the  old  gage.     The  elevation  of  the  bench 
mark  is  13  feet  above  the  zero  of  both  gages. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

Discharge  measurements  of  Umatilla  River  at  Yoakum,  Oreg.^  in  1 90S, 


Date. 


May  5 

May  26 

June  15 

Julys 

September  5 , 
October  9..-. 
October  23... 


Hydrosrnipher. 


N.  S.Dila 

F.  W.  Ruber 

WhifltlerA  Temple. 

J.  H.  I>ewiH 

do 

do 

do 


Gage 
height. 

Discharge. 

FrH. 

Seeond'frrt. 

5.70 

1,401 

4.50 

386 

3.80 

218 

3.25 

96 

2.95 

56 

3.90 

248 

3.52 

146 

Mean  daily  gage  height,  in  feet,  of  UmaiiUn  River  at  IToakum,  Ore.g.,  for  1903. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.40 
3.40 
8.40 
3,40 
3.40 
3.40 
3.40 
3.60 
3.70 
8.80 
4.00 
4.20 
4.80 
4.50 
6.20 
4.80 
4.60 
4.50 
4.40 
4.90 
5.90 
7.00 
6.80 
6.40 
6.00 
5.80 
6.80 
5.70 
5.60 
5.50 

Dec. 

1 1 

4.20 
4.20 
4.20 
4.10 
4.10 
4.00 
3.90 
3.80 
3.70 
3.70 
3.70 
3.70 
3.70 
3.60 
3.80 
4.16 
8.60 
3.60 
3.60 
3.50 
3.50 
3.40 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
3.30 
3.30 

3.80 
3.30 
3.20 
3.20 
8.80 
3.20 
3.20 
3.20 
8.20 
8.20 
8.20 
3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.90 
2.90 
2.90 

2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
(«) 

2.95 
3.00 
8.00 
8.10 
3.10 
3.10 
3.20 
3.30 
8.50 
4.00 
3.80 
3.70 
3.60 
3.60 
3.50 
3.50 
8.40 
3.40 
3.30 
3.30 
3.20 
3.30 
3.30 
3.30 
3.20 
3.20 

8.20 
8.20 
3.10 
8.80 
8.40 
3.50 
3.90 
3.90 
3.90 
8.90 
8.80 
3.80 
3.80 
3.80 
3.80 
3.70 
3.60 
3.50 
3.50 
8.00 
3.60 
3.60 
8.60 
3.50 
3.50 
3.50 
3.40 
3.40 
3.40 
3.40 
3.40 

5.70 

2 ' 

5.90 

3                                1 

5  60 

4 ' 

5  40 

5     

5.70 
5.70 
5.60 
5.50 
5.30 
5.30 
5.10 
5.10 
5.10 
6.10 
5.00 
4.90 
4.80 
4.70 
4.60 
4.60 
4.40 
4.40 
4.30 
4.30 
4.20 
4.20 
4.20 
4.30 
4.80 
4.30 
4.20 

5.20 

6 

4.90 

7 

8 

4.60 
4.50 

9     

4.40 

10 

11 

4.30 
4.30 

12              

4  80 

13 

4  30 

14 r 

4.20 

16 

4.20 

16  

4  60 

17 

5.80 

18 , 

5.50 

19 

5.80 

20 

5  40 

21 

5.80 

22 

5.90 

23 

5  90 

24 

5  80 

25 

5.60 

26 

5.60 

27 

5  40 

28 

6  10 

2» 

4  80 

30 

4.60 

31 

4  50 

aObflerver  reslipied  August  16;  new  observer  secured  September  5, 1908. 
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Rating  table  for  Umatilla  River  at  Yoakum,  Oreg.,  from  May  6  to  December  SI,  190S. 


hel^t. 

DiflchATge. 

Gage 
height. 

Discharge. 

Gage 
hel&L 

Discharge. 

Gage 
height. 

Diflchaige. 

FeeL 

Second-feet. 

F^et. 

Second-feet. 

FM. 

Second-feet. 

Ret. 

Second-fnt 

2.7 

35 

3.6 

164 

4.5 

434 

5.4 

1,130 

2.8 

42 

3.7 

186 

4.6 

486 

5.5 

1,220 

•  2.9 

52 

3.8 

211 

4.7 

545 

5.6 

1,310 

3.0 

62 

3.9 

237 

4.8 

610 

5.7 

1,400 

3.1 

73 

4.0  . 

264 

4.9 

686 

5.8 

1,490 

3.2 

88 

4.1 

293 

5.0 

770 

5.9 

1,580 

3.3 

105 

4.2 

324 

5.1 

860 

3.4 

123 

4.3 

357 

5.2 

950 

3.5 

1 

143 

4.4 

394 

5.3 

1,040 

Made  from  measurements  between  2.95  and  5.70  feet  ga^  height.    Table  extended 
above  5.70  and  below  2.95  feet.    Table  w^ell  determined. 

Estimated  monthly  discharge  of  UmatiUa  River  at  Yoakum,  Oreg.,for  1903. 


Month. 


May  5-31... 

June ... 

July 

August « 

September  « 

October 

Noveml)er . . 
December  .. 


The  period 


Discharge  in  second-feet. 


Maximum.  ,  Minimum, 


1,400 

324 

105 

52 

264 

237 

2,570 

1,580 


324 

105 

52 

35 

42 

73 

123 

324 


I 


Mean. 


676 
189 
73 
44 
107 
160 
775 
906 


Total  in 
acre-feet. 


36.202 

11,246 

4,489 

2,7(^ 

6.367 

9,8as 

46,116 

55,708 

172.671 


a  Discharge  estimated  August  16  to  September  4. 
UMATILLA   RIVER  AT  PENDLETON,    OREO. 

This  station  was  established  May  22,  1903,  by  F.  W.  Hul>er.  It  is 
located  at  the  Main  Street  Bridge  at  Pendleton,  Oreg.  A  short  dis- 
tance above  the  bridge  at  which  the  gage  is  located  water  is  taken  out 
of  the  riv^er  by  the  Farmers  Mill  ditch.  This  ditch  carries  from  30  to 
50  second-feet,  and  at  low  stages  the  entire  river  is  diverted  into 
it.  The  water  is  returned  to  the  river  at  a  point  about  4,CK)0  feet 
below  the  Main  Street  Bridge  and  about  1,500  feet  above  the  railroad 
bridge,  at  which  discharge  measurements  are  made.  The  original 
river  gage  was  a  vertical  1  by  5  inch  board,  10  feet  long,  spiked  to 
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the  middle  of  the  left,  or  south,  side  of  the  center  pier  of  the  Main 
Street  Bridge.  On  July  18,  11)08,  this  gage  was  replaced  by  a  2  hy  6 
inch  board,  10  feet  long,  fastened  in  the  same  position  as  the  original 
gage  and  on  the  same  datum.  During  1903  the  gage  has  been  read 
irregularly  by  the  Geological  Survey  office  at  Pendleton.  Discharge 
measurements  are  made  from  the  Oregon  Railroad  and  Navigation 
Company's  bridge,  about  1  mile  downstream  from  the  gage.  The 
initial  point  for  soundings  is  the  face  of  the  crib  abutment  on  the  left 
bank.  The  railroad  bridge  consists  of  a  single  span  of  14:5  feet,  there 
being  116  feet  of  trestle  approach  on  the  right  bank  and  an  approach  of 
34  feet  on  the  left  bank.  The  channel  is  straight  for  250  feet  above  and 
200  feet  below  the  railroad  bridge.  The  current  is  swift  at  this  point, 
but  has  a  lower  velocity  than  at  the  bridge  at  which  the  gage  is  located. 
The  right  bank  is  low  and  will  overflow  under  the  trestle  on  this  bank. 
The  left  bimk  is  high  and  Is  partly  riprap.  At  low  stages  there  will 
b?  some  backwater  at  the  south  bank.  There  is  but  one  channel  at  all 
stages.  The  bed  of  the  stream  is  composed  of  gravel  and  may  shift 
slightly.  The  bench  mark  is  the  top  of  the  south  side  of  the  steel 
caisson  at  the  east  end  of  the  middle  pier  of  the  Main  Street  Bridge. 
Its  elevation  is  16.50  feet  above  the  zero  of  the  gage. 

The  flour  mill  ditch  (Byer's)  takes  100  feet  or  more  of  water  about 
a  mile  and  a  half  above  the  gage  and  returns  it  to  the  river  about  200 
feet  above  the  gage,  so  that  it  interferes  with  the  measurements  in 
no  way  except  for  a  time  during  very  low  water,  when  the  water  is 
drawn  down  and  then  stored  agiiin.  The  gage  was  read  only  when  the 
flow  was  normal.  This  accounts  for  the  few  gage  heights  during  the 
summer. 

The  Farmers  Mill  ditch  does  not  affect  the  reading  of  the  gage  when 
above  4  feet.  When  the  water  is  below  that  height  it  takes  about  40 
feet  of  water  from  the  river  above  the  gage  and  returns  it  above  the 
bridge,  where  measurements  are  made;  so  for  low  stages  of  the  river 
the  amount  of  water  in  the  ditch  should  be  taken  out  from  the  measured 
discharge  in  making  curve  and  rating  table  and  should  then  be  added 
to  the  discharge  taken  from  the  table.  The  amount  of  water  in  the 
ditch  is  very  uniform  da^^  and  night,  except  for  a  short  time  in  the 
spring  when  repairs  aie  being  made. 

Owing  to  the  changes  in  the  channel,  one  rating  curve  will  not 
answer  for  the  whole  year,  but  two  must  be  made. 

The  observations  at  this  station  during  1903  have  been  made  under 
tue  direction  of  J.  T.  Whistler,  district  engineer. 
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Discharge  meaxureinents  of  UmatUla  River  cU  Pendleton^  Oreg.^  in  190S. 
Date. 


May  22 

May  25 

May  29 

June  12 

June  13 

July  10 

July  20 

July  21 

August  2 

September  6  . 

October  4 

October  26... 
November  24 
December  2.. 


Hydrographer. 


Gage  height.    Discharge 


Huber  and  Davis . 

do 

do 

J.  T.  Whistler  ... 

F.  Temple 

J.  H.  Lewis 

do 

J.  T.  Whistler.... 

do 

do 

Lewis  and  Yates  . 

do 

do 

H.  A.  Yates 


ftei. 
1.90 
1.80 
1.90 
1.30 
1.35 
.90 


.30 
.58 
1.10 
1.28 
3.70 
3.20 


Seermd-Jrci. 

5^4 

369 

402 

204 

227 

94 

63 

61 

39 

60 

92 

116 

1,696 

1,462 


Mean  daily  gage  heighty  in 

feety  of  UmattUa  River  at  Pendleton,  Oreg. 

,  for  190S. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

J 

1.80 

1.20 
1.23 
1.25 

3.11 

2                                           

0.80 

0.30 

3-*JU 

3 

2.91 

4 

1.08 

1.24 

r  m 

5 

.98 
.95 
.88 
.85 
.88 
.90 

1.22           2.38 

6                      

1.46 

0.58 

1.28  '      '»  a) 

7 

1.35 
1.35 
1.30 
1.80 
1.27 
1.30 
1.32 
1.22 
1.15 
1.10 
1.10 

1.41            2.00 

8 

1.45            1.90 

9 ' 

1.48           l.y<i 

10               i- 

1.66  1         1.71 

11 

1.71  i         1.70 

12 

a. 70 

2. 19          1  e& 

13                               

2.17 
2.51 
2.90 
2.61 
2.40 
2.29 

1.65 

14 

1.65 

16 

1.65 

16,                                                  

.70 

2.27 

17                                     

8.10 

18 

1.05 

2.73 

19 » 

2.,i0 

20 

1.00 
1.00 
1.00 
1.00 
1.00 

1.20 

::::::;:l:;:::: 

2.60 

21 

2.86 

•>  « 

22 

1.90 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.80 
1.80 

1.36 
1.32 
1.30 
1.28 
1.28 
1.28 
1.27 
1.25 

4.85  '         2.90 

23 

3.87            2  S7 

24                         

3.6K            !LfiS 

25 

.90 

8.28 
8.00 
8.03 
2.95 
2.80 
2.76 

2.50 

2fj 

2.25 

27                        

2.15 

28 

29 

.86 

30 

.60 

1.90 

81 

1.28 

L80 



a  Between  July  12  and  October  21  gage  was  read  only  at  time  of  normal  flow. 
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m'kAY   creek   near   PENDLETON,  OREO. 

This  station  was  established  May  23,  1903,  by  E.  I.  Davis.  It  is 
located  at  the  footbridge  near  the  residence  of  C.  W.  Lyman,  2  miles 
west  of  Pendleton,  Oreg.  The  gage  is  a  vertical  1  by  6  inch  board  11 
feet  long  nailed  to  a  post  which  is  set  in  the  bed  of  the  stream  and 
})raced  to  a  large  poplar  tree.  It  is  about  200  feet  north  of  C.  W. 
Lyman^s  house  and  about  150  feet  below  the  footbridge,  on  the  left 
bank.  It  is  read  twice  each  day  by  C.  W.  Lyman.  Discharge  meas- 
urements are  made  from  the  footbridge,  above  the  gage.  It  has  a  span 
of  65  feet.  The  initial  point  for  soundings  is  the  end  of  the  log,  of  which 
the  bridge  consists,  on  the  right  bank.  The  channel  is  straight  for 
150  feet  above  and  100  feet  below  the  bridge.  The  current  has  a  good 
velocity  at  ordinary  stages.  Both  banks  are  high,  not  liable  to  over- 
flow, and  are  without  trees.  There  is  but  one  channel  at  all  stages. 
The  bed  of  the  stream  is  composed  of  gravel,  free  from  vegetation, 
and  permanent.  The  bench  mark  is  a  nail  in  a  blaze  on  a  root  of  the 
poplar  tree  to  which  the  gage  is  braced.  Its  elevation  is  5.82  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

IHscJiarge  meagwemerds  of  McKay  Creek  near  Pendleton^  Oreg.y  in  190S. 


Date. 


Hydrographer. 


Gage 
height. 


Discharge. 


May  23 

May  25 

May  29 

June  15 

July6 

July  31 

October  8 


F.  W.  Huber  .... 

do 

E.  I.  Davis 

J.  T.  Whistler... 

do 

J.  H.  Lewis 

Lewis  and  Yates  . 


Feet. 

1.10 

1.10 

1.10 

.81 

.78 

.70 

1.10 


Second-Jeet. 
46 
34 
31 
11 
5 

3.8 
25 
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Mean  daily  gage  height,  in  feet,  of  McKay  Creek  near  Pendleton,  Omg.,  for  190S. 


Day. 


1.. 

2., 

3.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
18.. 
14., 
15.. 
16.. 
17.. 
18., 
19., 
20-. 
i21.. 
22., 
23., 
24. 
25. 
26.. 
27.. 
28., 
29., 
80., 
31.. 


May. 


1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


June. 

1.00 
1.00 
1.00 
1.00 
1.00 
.90 
.90 
.90 
.90 
.90 
.85 
.85 
.85 
.85 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 


July.  '   Aug.   I  Sept. 


0.80 
.80 
.80 
.80 
.80 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.70 
.70 
.70 
.70 
.70 


I 


0.70  I 
.70 
.70  ! 
.70  i 
.70  1 
.70  I 
.70  1 
.70  ' 
.70  ' 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 


0.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

1,00 

1.35 

1.30 

1.20 

1.20 

1.20 

1.05 

1.06 

1.00 

1.00 

1.00 

1.00 

.95 

.96 

.95 

.96 

.90 

.90 


Oct. 


0.90 
.90 
.90 
.90 
.90 
.90 
.90 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Nov. 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.20 
1.20 
1.20 
1.25 
1.3d 
1.45 
1.60 
1.60 
1.60 
1.50 
1.40 
1.40 
1.40 
2.45 
2.50 
2.50 
2.40 
2.40 
2.30 
2.00 
2.00 
1.70 


Dec 


1.60 
1.60 
1.60 
\.Hi 

1..T0 

1.45 
1.40 
1.40 
1.90 
1.80 

i.ao 

1.30 
1.30 
1.30 
2.00 
2.00 
2,00 
1.90 
1.85 
1.80 
2.25 

2.  an 

2.30 
2.25 
2.2ti 
2.10 
2.05 
2.00 
2.00 
1.96 
1.85 


UMATILLA   RIVER  AT  GIBBON,   OREG. 

This  station  was  established  'by  C.  C.  Babb  July  22,  1896.  The 
original  gage  rod  was  located  one-fourth  mile  below  the  railroad 
station.  The  gage,  together  with  the  cable  from  which  discharge 
measurements  were  made,  was  carried  away  by  a  flood  in  May,  1902. 
The  bench  mark,  consisting  of  a  cross  on  the  highest  point  of  the  rock 
to  which  the  original  gage  was  fastened,  has  also  been  destroyed.  On 
September  10,  1902,  the  station  was  reequipped  with  a  wire  gage, 
cable,  and  car.  The  cable  is  located  in  its  original  position.  To  secure 
a  better  location  the  new  gage  was  established  a  few  hundred  feet 
nearer  the  cable.  It  is  located  on  a  beam  projecting  over  the  water 
and  spiked  to  the  top  of  the  cribwork  on  the  left  bank  about  10  feet 
north  of  the  railroad  track.  The  wire  gage  was  repaired  July  2t*, 
1903,  but  no  change  was  mad#  in  the  datum.  The  length  of  the  wire 
from  the  marker  to  the  bottom  of  the  eye  in  the  center  of  the  web 
of  the  section  of  the  rail  used  ^s  a  weight,  is  16.30  feet.     The  initial 
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point  for  soundings  is  the  face  of  the  tree  on  the  right  bank  to  which 
the  cable  is  attached.  The  channel  is  straight  for  150  feet  above  and* 
200  feet  below  the  cable.  Both  the  right  and  left  banks  are  low.  The 
bed  of  the  stream  is  composed  of  gravel  and  is  permanent.  Bench 
mark  No.  1  is  the  head  of  a  40-penny  spike  driven  flush  with  the  sur- 
face of  the  crib  timber  opposite  the  1-foot  mark  of  the  gage  scale. 
Its  elevation  is  8.66  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
40-penny  spike  in  a  telegraph  pole  directly  across  the  railroad  track 
from  the  gage  and  30  feet  distant.  It  is  about  5i  feet  above  the  ground 
and  has  an  elevation  of  10.35  feet  above  gage  datum. 

The  gage  is  read  once  each  day  by  Walter  Swart. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

DUcharge  measurements  of  Umatilla  River  at  Gibbon,  Oreg.,  in  J  90S. 


Date. 


Hydro^rapher. 


May  26 E.I. Davis., 

July  5 J.  H.  Lewin  . 

July  28 <lo 

July  29 ' do 

September  29 do 


Feet. 
0.90 
.49 
.40 
.40 
.50 


DiHchaixc 

Second-feet. 

466 

164 

104 

91 


Mean  daily  gage  heigM,  infect,  of  Umatilla  River  at  Gibbon,  Oreg.,for  190S. 


Day. 


1,. 

2.. 

3.. 

4.. 
'5.. 

6.. 

7.. 

8.. 

9.. 
10. 
11.. 
12.. 
18.. 
14.. 
15.. 
16.. 
17.. 
18., 
19. 
20. 
21., 


Jan. 

Feb. 

Mar. 

Apr. 
2.50 

May. 

Jun^. 

July. 
0. 45 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

l.SO 

1.80 

0.70 

1.65 

0.90 

0.40 

0.60 

0.60 

0.50 

1.80 

2.40 

1.10 

.70 

2.10 

1.60 

.90 

.45 

.40 

.55 

.60 

.50 

1.80 

3.60 

.95 

.70 

1.90 

1.60 

.80 

.45 

.40 

.60 

.60 

.50 

1.70 

4.10 

.90 

.65 

1.75 

1.60 

.80 

.45 

.40 

.65 

.70 

.56 

1.60 

3.50 

.80 

.60 

1.60 

1.60 

.75 

.50 

.46 

.70 

.90 

.55 

1.40 

3.06 

.70 

.65 

1.50 

1.50 

.75 

.50 

.40 

.80 

.80 

.60 

1.40 

2.80 

.70 

.50 

1.45 

1.50 

.70 

.50 

.40 

.80 

.80 

.70 

1.80 

2.60 

.70 

.45 

1.46 

1.40 

.65 

.50 

.40 

-.75 

.80 

.70 

1.20 

2.46 

.70 

.46 

1.55 

1.40 

.65 

.47 

.40 

.70 

.80 

.70 

1.00 

2,36 

.70 

.46 

1.45 

1.60 

.60 

.46 

.40 

.65 

.70 

1.00 

1.00 

2.25 

.60 

.46 

1.40 

1.40 

.60 

.40 

.40 

.60 

.70 

1.00 

1.00 

2.15 

.60 

.45 

1.36 

1.40 

.70 

.40 

.40 

.65 

.70 

1.20 

1.00 

2.00 

.60 

.60 

1.30 

1.40 

.65 

.40 

.40 

.60 

.70 

1.30 

1.00 

1.90 

.50 

.60 

1.25 

1.30 

.65 

.40 

.40 

.60 

.70 

1.60 

1.00 

1.80 

.60 

.60 

1#26 

1.20 

.70 

.40 

.40 

.60 

.70 

1.50 

1.60 

1.76 

.45 

.65 

1.45 

1.10 

.66 

.40 

.40 

.60 

.70 

1.30 

1.90 

1.70 

.46 

.66 

1.70 

1.01 

.66 

.40 

.40 

.60 

.70 

1.20 

1.60 

1.60 

.45 

.60 

1.60 

1.02 

.60 

.40 

.40 

.60 

.70 

1.10 

1.60 

1.60 

.45 

.60 

1.80 

1.00 

.60 

.40 

.40 

.60 

.70 

1.00 

1.40 

1.60 

.46 

.60 

1.70 

.95 

.65 

.40 

.40 

.60 

.70 

1.10 

1.40 

1.80 

.46 

.75 

1.80 

.95 

.50 

.40 

.40 

.60 

.65 

2.50 

1.30 
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Mean  daily  gage  height^  infeetf  of  UnuUiUa  Rivtr  at  Gibbon,  Oreg.,for  1903 — Cont'd 


Day. 


22.... 
28.... 
24.... 
26.... 
26.... 
27.... 
28.... 
29.... 
30.... 
81.... 


Jan. 


2.10 
2.40 
4.40 
4.20 
3.00 
2.40 
2.00 
1.70 
1.66 
1.40 


Feb. 


0.46 
.46 
.66 
.60 
.60 
.66 
.70 


Mar. 


0.86 
1.06 
1.46 
1.86 
1.95 
2.20 
3.15 
3.76 
8.10 
2.90 


Apr. 

2.10 
2.00 
2.00 
2.04 
2.06 
2.03 
1.80 
1.80 
1.70 


May. 


0.96 
1.00 
1.00 
.95 
.90 
.90 
.90 
.96 
.95 
.96 


June. 


0.50 
.50 
.50 
.50 
.47 
.47 
.47 
.47 
.47 


July. 


0.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 


Aug. 


0.40 
.40 
.40 
.70 
.70 
.60 
.60 
.60 
.60 
.60 


Sept 


0.60 
.60 
.60 
.60 
.60 
.60 
.60 

a.  60 
.60 


Oct. ,  Nov. 


0.65  I 
.60 
.60 
.56  I 
.55  ! 
.55  I 
.50  ' 
.60 
.50 
.50 


2.70 
2.40 
2.20 
2.10 
2.00 
2.00 
1.90 
l.f!0 
1.80 


1.30 

1.-20 

i.i. 
i.ae 

1.3G 

i.ao 

1.3 
1.10 
1.10 


a  Interpolated. 
WALLA  WALLA   RIVER  AT  MILTON,  OREO. 

This  station  was  established  February  14,  1903,  by  T.  A.  Noble. 
The  gage  is  a  vertical  rod  on  the  left  bank  one-half  mile  above  the 
county  bridge  and  just  above  the  head-gate  of  an  irrigation  ditch. 
The  gage  is  read  once  each  day  by  William  Wormington.  During 
1903  discharge  measurements  were  made  from  a  cable  just  above  the 
gage.  Measurements  made  at  this  point  include  the  discharge  of  the 
irrigation  ditch  just  below  the  gage.  On  October  29, 190^,  a  stav 
wire  was  installed  about  35  feet  above  the  county  bridge  to  be  used  in 
making  flood  measurements.  At  the  close  of  the  season  of  1903  the 
cable  was  abandoned,  and  discharge  measurements  will  hereafter  be 
made  from  the  highway  bridge.  Measurements  made  at  this  point  do 
not  include  the  discharge  of  the  irrigation  ditch  just  below  the  gage. 
This  ditch  will  have  to  be  measured  separately.  There  is  a  power 
ditch  taken  out  on  the  left  bank  just  below  the  bridge,  which  i.«< 
included  in  the  measurements  made  at  the  bridge.  The  initial  point 
for  soundings  is  the  end  of  the  lower  chord  on  the  upstream  side  of 
the  bridge  at  the  right  bank.  The  bridge  has  a  single  span  of  75  feet 
between  abutments.  The  channel  is  straight  for  80  feet  above  and 
for  150  feet  below  the  station.  The  current  is  swift.  Both  banks  are 
low,  wooded,  but  not  liable  to  overflow.  There  is  but  one  channel  at 
all  stages.  The  bed  of  the  stream  is  composed  of  gravel,  free  from 
vegetation,  and  liable  to  shift.  The  bench  mark  is  the  top  of  a  sharp 
projecting  rock  4  feet  from  the  gage  and  3  feet  from  the  tree  to  which 
the  gage  is  attached.  Its  elevation  is  4.37  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 
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DMiarge  measurements  of  Walla  WcUla  River  at  MiUon,  Oreg,,  in  1903. 


Date. 


HydroKrapfaer. 


Qftfe 
height. 


Di»- 
charge. 


Remarks. 


Febraary  13 . 
Do 


T.  A.  Noble 
.....do 


May  28 

June  24 

September  8 . 
Do 


October  29. 
Do.... 


December  28. 

Do 

Do 


F.  W.  Huber  . 
J.  H.  Lewis... 

.....do 

do 


Lewis  and  Yates . 
do 


H.  A  Yates. 
J.  U.  Lewis. 
do 


Feet. 
1.11 
Lll 

1.40 

.98 

LOS 

L06 

i.as 

1.03 

L15 
L16 
L15 


Sec.'/eeL 
247 
205 


171 
152 
167 

144 
139 

224 
216 
237 


At  cable  near  gage  rod. 

At  county  bridge,  one-half 
mile  below  gage. 

Do. 

Do. 

At  cable  near  gage  rod. 

At  county  bridge,  one-half 
mile  below  gage. 

Gaging  at  cable,  near  gage. 

Gagins  at  county  bridge, 
one-naif  mile  below 
gage. 

Do. 

Do. 

Gaging  at  cable  near  gage' 
rod. 


Mean  daily  gage  height,  in  feet,  of  Walla  Walla  River  at  Milton,  Oreg,,  for  1903, 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1.08 

1.13 

1.10 

1.07 

1.18 

1.13 

1.12 

1.11 

1.11 

1.09 

1.07 

1.06 

1.05 

1.04 

1.04 

1.04 

1.02 

1.01 

1.02 

1.02 

.99 

.97 

.97 

.91 

.92 

.92 

Aug. 

0.96 
.96 
.95 
.95 
.95 
.95 
.94 
.94 
.94 
.94 
.98 
.98 
.98 
.92 
.92 
.93 
.98 
.93 
.92 
.91 
.91 
.92 
.93 
.93 
.94 

1.06 

Sept. 

0.95 

.94 

.94 

.94 

.94 

.98 

1.07 

1.05 

1.00 

1.08 

1.22 

1.23 

1.47 

1.37 

1.26 

1.19 

1.14 

1.10 

1.06 

1.04 

1.02 

1.01 

1.00 

.99 

.99 

.99 

Oct. 

0.96 
.96 
.96 
1.02 
1.26 
1.62 
1.37 
1.27 
1.21 
1.18 
1.18 
1.11 
1.10 

Nov. 

Dec. 

1 

1.11 
1.11 
1.11 
1.11 
.1.10 
1.09 
1.09 
1.11 
1.10 
1.10 
1.10 
1.10 
1.07 
1.06 
1.06 
1.06 
1.06 
1.07 
1.06 
1.06 
1.24 
1.28 
1.29 
1.34 
1.44 
1.48 

1.89 
1.74 
1.61 
1.54 
1.47 
1.41 
1.38 
1.38 
1.42 
1.39 
1.35 
1.32 
1.32 
1.82 
1.32 
1.35 
1.41 
1.42 
1.40 
1.43 
1.53 
1.65 
1.67 
1.70 
1.73 
1.83 

1.55 
1.65 
1.55 
1.60 
1.67 
1.70 
1.67 
1.64 
1.58 
1.56 
1.64 
1.57 
1.65 
1.70 
1.60 
1.56 
1.49 
1.46 
1.43 
1.39 
1.35 
1.34 
1.38 
1.32 
1.35 
1.38 

1.46 
1.44 
1.87 
1.32 
1.28 
1.24 
1.21 
1.20 
1.19 
1.17 
1.14 
1.14 
1.18 
1.14 
1.11 
1.11 
1.10 
1.07 
1.04 
1.04 
1.02 
1.05 
1.03 
1.02 
1.01 
1.10 

1.01 
1.08 
1.04 
1.05 
1.08 
1.10 
1.25 
1.19 
1.21 
1.24 
1.24 
1.27 
1.81 

1.21 

2 

1.22 

8 

1.23 

4 

1.20 

6 

1.17 

6 

1.12 

7 

1.08 

8 

.95 

9 :::;.: 

.96 

10 1 

.98 

n 1 

.99 

n .........; 

.97 

18 : :.::' 

1.00 

14 --- 

1.08  \  1.66 
1.07     1.57 
1.06  '  1.44 
1.05     1.85 
1.05     1.32 
1.03     1.29 
1.02     1.83 
1.01     1.62 
1.01     1.85 

.96 

16 

16 

;:::::::::;::;::;::::::::::::::;:: 

19 

20 

1.08 
1.07 
1.07 
1.07 
1.07 
1.07 
1.07 
1.06 
1.10 
1.10 
1.11 
l.U 

.98 
1.66 
1.61 
1.49 
1.40 
1.48 

21 

1.45 

22 

1.50 

23 

.99 
.96 
.97 
.96 

1.61 
1.47 
1.26 
1.20 

1.47 

24 

1.87 

25 

1.30 

a 

1.23 

IBB  100—04- 


-24 
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Mean  daily  gage  height,  in  feet,  of  Walla  WoUla  River  ai  MUUm^  Oreg.yfor  1903 — GoDt'd, 


Day. 

Feb. 

Mar. 

Apr. 

1.76 
1.64 
1.65 
1.57 

May.  June. 

July. 

Aug. 

Sept. 

Oct, 

Not.    Dec. 

27 

1.11 
1.11 

1.52 
1.86 
2.23 
2.01 
2.00 

1.38 
1.40 
1.40 
1.40 
1.42 

1.08 
1.14 
1.12 
1.10 

0.91 
.91 
.96 
.95 
.96 

1.17 

1.02 

.97 

.97 

.96 

0.96 

0.95 

1.26  ;    l-JD 
1.20       1.16 

28.          . 

.96       .98 

29 

.96 
.96 

1.08 
1.02 
1.02 

1.20       111 

30 1 

1.19  ,     l.O^ 

31 

!  i.« 

1 

Rating  table  for  WaUa  Walla  RimrcU  MUton,  Oreg.,from  February  1  ix)  December  SI,  lOOS. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

hl^t. 

DIachaige. 

1 
height. 

DiscbAiige. 

Feel. 
0.9 
1.0 
1.1 
1.2 

Second-feet. 

65 

120 

190 

260 

Feet. 

1.4 

1.5 
1.6 

Second-feet. 
330 
400 
470 
540 

Feet. 
1.7 
1.8 
1.9 
2.0 

Seeond-feet. 
610 
680 
750 
820 

FeeL 
2.1 
2.2 

1 

Second-ZeeL 
890 
960 

Table  not  well  determined;  curve  extended  below  1.05  and  above  1.40  feet  ga>?e 
height. 

Estimated  monthly  discharge  of  Walla  Walla  River  at  Milton^  Oreg.,  for  1903. 


Month. 


February  15-28 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Total  for  period . 


Discharge  in  second-feet 


Maximum. 


197 
981 
743 
610 
435 
246 
239 
449 
554 
715 
547 


Minimiun.  |      Mean. 


155 

344 

344 

127 

70 

70 

85 

90 

127 

90 


181 
310 
482 
471 
228 
142 
93 
164 
177  ' 
324  I 


Total  in 
acie-feeu 


5,026 

19,061 

28,681 

28,961 

13,567 

8,731 

5,718 

9,759 

10, 88:? 

19,279 

16,356 


166,022 
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SOUTH    FORK   OF   WALLA    WALLA    RIVER   NEAR   MILTON,  OREG. 

This  station  was  originally  established  February  15,  1903,  6  miles 
above  the  mouth  of  the  river  and  12  miles  from  Milton,  Oreg.  The 
gage  was  read  once  each  day  from  the  date  of  establishment  to  October 
81,  1903,  by  N.  Redden.  As  there  were  no  means  for  making  flood 
measurements  at  this  point,  the  station  was  moved  to  the  highway 
bridge  one-fourth  mile  above  the  junction  of  the  North  and  South 
forks,  6  miles  from  Milton.  The  gage  is  a  vertical  H  by  9  inch 
timber,  secured  to  a  stump  on  the  right  bank  three-fourths  mile  above 
the  highway  bridge  and  directly  back  of  the  house  of  the  observer, 
Harry  Huber,  who  reads  the  gage  once  each  day.  Discharge  measure- 
ments are  made  from  the  upstream  side  of  the  single-span  highway 
bridge  one-fourth  mile  above  the  mouth  of  South  Fork.  The  initial 
point  for  soundings  is  the  south  side  of  a  projecting  beam  which 
suppoils  the  north  end  of  the  lower  chord  of  the  bridge.  The  bridge 
has  a  span  of  65  feet  between  abutments.  The  channel  is  straight 
for  loo  feet  above  and  for  150  feet  below  the  bridge.  The  current 
is  swift.  The  right  bank  is  low,  wooded,  and  liable  to  overflow.  The 
left  bank  is  low,  but  is  not  liable  to  overflow,  and  is  without  trees. 
The  bed  of  the  stream  is  composed  of  gravel,  free  from  vegetation, 
and  not  liable  to  shift  to  any  considerable  extent.  Bench  mark  No.  1 
is  a  20-penny  nail  driven  into  a  cottonwood  tree  1  foot  in  diameter  15 
feet  above  the  gage  rod.  Its  elevation  is  7  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  a  20-penny  nail  driven  into  the  tree  to 
which  the  gage  is  attached.  Its  elevation  is  7  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 
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Discharge  me.<i8uremmt»  of  South  Fork  of  Walla  Walla  River 


PART   IV.  [NO.  100. 

near  Milton^  Oreg,,  in  19M. 


Date. 

Hydrographer. 

height. 

Dia- 
L'haige. 

Remarks. 

Fed. 

Second- 
Sect, 

February  10 

T.  A.  Noble 

1.66 

171 

At  M.  Redden»8, 12  mile? 
above  Milton,  Oreg. 

February  16 

do 

1.58 

171 

14  miles  above  Milton, 
Oreg. 

AtM.  Redden's,  12  mite 
above  Milton,  Oreg. 

Do 

do 

1.67 

143 

May  28-1 

F.  W.  Hu»)er 

2.20 

297 

Do. 

June  24 

Whistler  and  Lewis.. 

1.61 

179 

Do. 

September  7 

J.  H.  Lewis... 

1.67 

149 

At  county  bridge,  6  miles 
above  Milton,  Oreg. 

Do 

do 

1.67 

181 

At  M.  Redden's,  12  mite 
above  Milton,  Oreg. 

October  30 

Yates  and  Lewis 

1.77 

128 

At  M.  Redden's,  12  miles 
above  Milton,  Greg. 
Not  reliable. 

Do 

do 

1.77 

148 

At  county  bridge,  6  mite 
above  Milton,  Oreg. 

December  29 

H.  A.  Yates 

1.80 

173 

At  M.  Redden's,  12  mite 
above  Milton,  Oreg. 

Do 

do 

L80 

168 

At  county  bridge,  6  mih> 
above  Milton,  Oreg. 

Mean  daily  gage  height,  infect,  of  South  Fork  of  Walla  Walla  River  near  Milton,  Oreg.^ 

for  1903. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

S-ov. 

D«.. 

1 

1.57 
1.58 
1.57 

2,33 
2.22 
2.07 
2.02 
1.96 
1.94 
1.90 
1.90 

1.89 
1.89 
1.88 
1  84 

2.11 
2.11 
2.19 
2.24 
2.83 

2  31 

2.18 
2.07 
2.02 
1.97 
1.98 
1.91 

1    HO 

1.64 
1.65 
1.66 

1.67 

1.62 
1.61 
1.60 

1.60 
1.60 
1.69 
1.59 

1.58 
1.59 
1.58 
1.58 

1.56 
1.56 
1.56 
1.66 
1.56 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.54 

1.54 
1.54 
1.58 

1.53 
1.58 

1.55 
1.54 
1.54 

1.53 
1.54 
1.58 
1.62 
1.69 
2.18 
1.75 

1.88 
1.78 
1.78 
1.71 
1.72 

1.68 


1.74 
2.15 
2.15 
1.93 
1.87 
1.82 

1.78 
1.74 

11.79 
1.7H 
1.79 
1.79 

1.87 
1.84 
1.90 
1.85 
1.90 
1.98 
1.91 
2.22 
2.10 
2.00 
1.95 
1.90 
1.83 
1.89 
2.25 
2.82 

V(« 

2 

2.07 

3 

*>  on 

4 

1  90 

5 

1.66 
1  5.') 

1  s5 

6                         

1     ^T 

7                      

1.55 

1     -"C 

8                            

1.65 
1.53 
1.55 
1.68 
1.68 
1  57 

2  27  r   1   «7 

1     "^l 

9      

2.17 
2.20 
2.13 
2.20 

9  99 

1.85 

1.69 
1.70 
1.80 
1.75 

1  7^ 

10     

1  T"» 

11 

1    H< 

12 

1    "^^ 

13                                

1  Tr« 

14                     

1.67 
1.56 
1.58- 

1.56 
1.55 
1.56 
1.59 
1.61 

1  wl 

1  75 

15              .            

1.58 

1  86 

1  7o 

16          

1.67 
1.68 
1  68 

1.90 
1.97 
1.96 
1.94 
1.96 
2.W 
2,22 

2.11 

2.08 
2.02 
1.98 
1.95 
l.W 

1.73 
1.69 
1.67 
1.66 

1.63 
1.66 

2.1«^ 

17 •. 

■»  JP 

18 

2  ^•"• 

19 

1.58 
1.58 
1.58 

1.69 
1.68 
1.68 
1.67 

'i:76' 

1.75 

2.W 

20 

2.W 

21   

2.or» 

22 

1.59 

2.f«S 
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^fean  daily  gage  height^  in  feet,  of  South  Fork  of  Waila  Walla  River  near  MiUon,  Oreg.j 

for  i^ft?— Continued. 


Day.                       1  Feb.    Mar.  \  Apr. 

May. 

June. 

July. 

Aug.  Sept.'  Oct. 

Nov. 

Dec. 

23 

1  1.59  ,  1.74  !  2.21 

1.94 

LM 

1.68 

1.54 

1.67 

2.12 

2.05 

24 

l.eo     1.98     2.22 

1.96 

1.68 

1.58 

1.51 

1.74 

2.02 

2.00 

25 

!l.60    2.00  ^2.aj 

2.00 

1.G3     1.58 

1.59 

1.70 

1.95 

1.92 

26 

2.04 

2.« 
2.26 

2.10 
2.07 
2.11 

1.61  1  1.58 

'  1.57 

1.68     1.57 

1.83 
1.67 
1.61 

1.69 
1.68 
1.68 

1.95 

1.87 

27 

, 1.90 

1.81 

28 

1.99    

2.18 

1.75 

1.97 

29 

|2.«6 

2.17 

2.04 

1.61     1.56 

1.57  ' 

1.76 

1.92 

1.80 

30 

!  2.82 

2.14 

2.07 

1.62     1.56 

1.56  1  1.68 

1.76 

L96 

1.80 

31 

2.60  : 

2.21 

Ii.-se 

1.55  ' - 

(«) 

1 

. 



a  Readinfn  February  15  to  October  30,  Inclufdve,  on  gage  12  milc8  above  Milton.  Oreg.,  by  M.  Redden. 
Readings  November  1  to  December  31,  inclusive,  on  gage  6  mikfi  above  Milton,  Oreg.,  by  Harry 
II  Tiber.  Practically  no  water  enters  or  leaves  river  between  these  points,  and  new  gage  was  set  to 
read  same  as  old. 

YAKIMA   RIVER  AT  KIONA,  WASH. 

This  station  was  established  August  20,  1895.  It  is  located  at  the 
highway  bridge  on  the  county  road  about  1,800  feet  northwest  of  the 
Northern  Pacific  Railway  station,  at  Kiona,  Wash.  It  is  about  23 
miles  above  the  mouth  of  the  river.  The  original  gage  consisted  of 
an  inclined  and  a  vertical  section,  spiked  to  the  east  end  of  the  south 
pier  of  the  bridge  and  anchored  with  rocks.  The  present  gage  is  of 
the  old  wire  type,  and  is  located  on  the  downstream  side  of  the 
bridge  between  the  fifth  and  seventh  verticals  from  the  right  bank. 
The  length  of  the  wire  from  the  end  of  the  weight  to  the  marker  is 
27.21  feet.  The  distance  from  the  end  of  the  scale  board  to  the  out- 
side edge  of  the  pulley  is  2  feet.  The  gage  is  read  once  each  day  by 
W.  A.  Kelso.  Discharge  measurements  are  made  from  the  upstream 
side  of  the  bridge  to  which  the  gage  is  attached.  There  is  a  stay  wire 
70  feet  above  the  bridge.  The  initial  point  for  soundings  is  a  point 
on  the  west  side  of  the  bridge  100  feet  south  of  the  center  of  the 
south  pier  of  the  main  span.  The  channel  is  straight  for  500  feet 
above  and  for  400  feet  below  the  station.  The  current  has  a 
moderate  velocity.  The  right  bank  is  low,  but  is  well  protected 
by  a  levee,  and  is  not  subject  to  overflow.  The  left  bank  is  some- 
what higher  and  is  not  subject  to  overflow.  The  bed  of  the  stream 
is  composed  of  fine  gravel,  not  subject  to  change.  At  low  water 
the  river  flows  beneath  the  middle,  or  main,  span;  at  high  water  it 
passes  under  an  additional  shorter  span  at  each  end  of  the  bridge. 
Bench  mark  No.  1  is  the  top  of  a  spike  in  the  east  end  of  the 
cap  of  the  first  trestle  bent  on  the  right  bank.  Its  elevation  above 
gage  datum  is  20.94  feet.  Bench  mark  No.  2  is  a  spike  on  the  north 
side  of  the  stay-wire  post  on  the  right  bank.  Its  elevation  above 
gage  datum  is  18.73  feet.  Bench  mark  No.  3  is  a  nail  in  the  upstream 
end  of  the  first  trestle  bent  on  the  left  bank.  Its  elevation  is  18.78 
feet  above  gage  datum.     The  top  of  the  2-inch  pulley  is  25.62  feet 
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above  gage  datiun.  The  United  States  (Teological  Survey  standaixl 
iron  bench-mark  post,  near  the  Northern  Pacific  Railway  station,  has 
an  elevation  above  sea  level  of  515  feet.  The  elevation  of  gage  datum 
above  sea  level  is  453  feet.  All  bench  marks  are  marked  "  B^  M." 
with  black  paint. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  measurements  of  Yakima  River  at  Kiona^  Wash.f  in  1903, 


Date. 


AprillT 

June  4 

July  28 

September  23 . 


Hydrographer. 


Ga^t'liei^hC.    Dischar^-. 


Sydney  Arnold 

do 

G.  H.  Bliss.... 
do 


6.80 

13. 30 

5.65 

4.22 


4,6!^1 

24, 195 

2,741 

i,av^ 


Mean  daily  gage  Jieightf  in  feet ^  of  Y^ahima  Rivf*r  at  Kiona,  Wash.,  for  190S. 


Day. 

Jan. 

6.96 
5.87 
6.80 
8.25 
11.30 
11.  ?2 
11.22 
10.32 
9.66 

Feb. 

6.68 
6.46 
6.21 
6.86 
6.64 

Mar. 

Apr. 

9.18 
8.92 
8.70 
8.50 
8.40 
8.06 
7.86 
7.83 
7.80 
7.50 
7.34 
7.23 
7.16 
7.08 
7.02 
6.82 
6.85 
6.94 
7.08 
7.36 
7.40 
7.51 
7.65 
8.00 
8.45 
8.93 
9.45 
9.58 
9.65 
9.50 

May. 

9.30 
9.21 
9.10 
9.42 

Jane. 

July. 

A„.. 

Sept. 

Oct. 

Nov. 

\y^: 

1 , 

6.86 
5.78 
6.?2 
6.68 
5.66 

11.66 
12.52 
13.15 

9.05 

5.16     3.50 

4.33 
4.35 
4.30 
4.26 
|4.30 
1  4.40 
6.45 
6.75 
7.15 
7.04 
6.75 
15.75 
6.85 
6.84 
6.83 
6.74 
6.52 
6.40 
6.10 
5.93 
5.83 
5.62 
5. 52 
6.44 
5.32 
5.10 
6.10 
4.97 
5.02 
6.16 
5.24 

5.  SO 
5.32 

.  6.ai 

i  5.36 
5l42 
5.57 
5.6S 
5.83 
5.98 
6.08 
6.20 
6.26 
6.2S 
6.30 
6.02 
6.S5 
5.68 
5.50 
5.45 
5.40 
5.40 
5.40 
5.611  ' 
5.K>1 
5.65  I 
5.61 
.5.60 
5.90 
6.45 
7.00 

7  ■■? 

•2 

8.76 

8.40 

6.03     3.47 

^  .-: 

3                   

4.97 
4.85 
4.78 

3.40 
3.35 
3.31 

.|                

13.515     8.00 

9  fv> 

.«i 

10.02  \  13.00 

7.82 
7.66 
7.62 

9  4.^ 

6 

5.41     5.66 
5.84     5.65 
5.92     5.64 
6.16     .5.65 

10.70 
11.11 
11.00 
10.80 
10.10 
10.06 

12.06 
11.57 

4.05  1  3.25 
4.  .56     3.17 

^,  4:> 

7 

MW 

8 

12.30     7.60  '  4.48     3.10 

9 

12.66     7.45  1  4.44 

3.12 
3.20 
3.47 

7  3!> 

10 

8.98     6.05  1  5.65 
8.47     5.96     5.62 
7.98     5.95  1  6.40 
7.68     5.80  16.13 
7.38     5.80  '  5.95 
7.10     5.80     5.90 
6.92     5.80     5.88 
6.77     5.60  ,  5.72 
6. 65     5. 58     5-  76 

13.13     7.40 

4.38 
4.36 

7.IH 

11 

13.60 

7.25 

7.28 

C'^i 

12 

10.06  1  13.62 

4.35     .^.72 

f..  »"J 

13 

14 

10.40 
10. 95 

13.82     7.23     4.30     4.08 
\%9S,  '  7.1.5      4.24   i  4..<« 

6.:nt 

6  4i> 

15 

11.60  1  13.30 
11.65     13.28 
11.46     13.35 
10.82     13.12 
10.42     12.60 
9. 98  '  11.82 
9.65     11.50 
9.30     11-30 

7.03  1  4.20     4.62 
6.82  j  4.24  ,  4.48 
6.70     4.18     4.42 
6.60     4.13     4.35 

6."1 

16 

17 

6.2.^ 
6.  v. 

18 

6  4'» 

19 

6.58 
6.53 
6.61 
6.72 

5.55  ,  5.71 
5.63  1  5.72 
6.50  '  6.73 
.5.  .50      5  7'2 

6.57 

6.58 

4.06  1  4.28 

6..i.» 

20 

.^.92 

4.42 
4  15 

a  •*.» 

21 

6. 62     3. 90 

(•  1* 

22 

6.60     3.87     4.16 
6.  m     3. 88     4-22 

«i.  I'* 

23 

6.83  1  5.50     6.85 

6.84  5.50     6.07 
7.45     5.54  1  0.40 
7.8;i     5.56     6.90 
7.40     5.65       ^i^ 

9.46 

8.80 
8.83 
9.35 
10.00 

10.90 

»;  1" 

24 

10.38      6.52     3.88     4.32 

ti.  i; . 

•2.5 

26 

10.06 
9.88 
9.62 

6.40     3.78     4.43 
6.17     3.73     4.50 
5.98     3.80     4.65 
5.62     3.74     4.50 

.5.H 
.5  v» 

27 

5.  ?*> 

28 

7.20 
7.06 
6.90 
6.72 

5.72     7.70 

1  8.95 

'  9.40 

9.40 

1 

10. 30       9-  65 

5. 7c-. 

2y 

30 

31 

10.20 
10.20 
10.66 

9.70 
9.60 

5.47     3.63 
5.83  !  3.53 
6.22     3.50 

4.48 
4.46 

6. 71' 
.5.  to 

«  Observer  alx^ent. 
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Bating  table  for  Yakima  River  at  Kiona,  Wash,  f  for  190S. 
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Gage 
heiSit. 

DlBcharge. 

Gage 
height. 

Diflcharge. 

Gage 
height 

DliKharge. 

Gage 
he©it 

Discharge. 

FeeL 

Second-feet. 

Feet. 

Second-feet. 

FM. 

Second-feet. 

Feet. 

Second-feet. 

3.1 

320 

4.4 

1,250 

6.6 

4,350 

10.0 

12,400 

3.2 

370 

4.6 

1,460 

6.8 

4,740 

10.5 

13,720 

3.3 

430     . 

4.8 

1,670 

7.0 

6,160 

11.0 

15,100 

3.4 

490     ! 

5.0 

1,900 

7.2 

6,600 

11.5 

16,580 

3.5 

665 

5.2 

2,150 

7.4 

6,040 

12.0 

18,080 

3.6 

620 

5.4 

2,420 

7.6 

6,480 

12.6 

19,580 

3.7 

690    ! 

5.6 

2,700 

7.8 

6,940 

13.0 

21,080 

3.8 

760 

5.8 

3,000 

8.0 

7,400 

13.6 

22,580 

3.9 

835 

6.0 

3,320 

8.5 

8,690 

4.0 

910 

6.2 

3,650 

9.0 

9,820 

4.2 

1,070 

6.4 

3,990 

9.5 

11,100 

Table  well  defined  to  9  feet  gage  height;  uncertain  above  9  feet.    Rating  table 
for  1903  below  4.30  and  above  11.20  same  as  that  for  1902. 

Estimnted  monthly  iliKharge  of  Yakima  River  at  Kiona,  Wash,,  for  190S. 
[Drainage  area,  5,230  aquare  miles.] 


Month. 


January , 17,180 

February 4,350 

Marcho 10,840 

April 11,360 

May j  16,880 

June 23,480 


Maximum. 


July 

August 

September . 
October  ... 
November . 
December  . 


The  year  , 


9,820 
2,150 
1,450 
5,600 
5,160 
11,360 


23,480 


je  In  second-feet. 

Minimum. 

Mean. 

3,000 

6,938 

2,420 

2,985 

2,700 

4,018 

4,740 

7,426 

9,320 

12,816 

11,100 

18, 182 

2,150 

5,192 

555 

1, 119 

320 

92^ 

1,070 

3,006 

2,280 

2,979 

2,700 

5,004 

320 

5,882 

Total  In 
acre- feet. 


426,601 

165, 778 

247,057 

441,878 

788,025 

1,081,904 

319, 244 

68,805 

54,982 

184, 832 

177,263 

307,684 

4, 264, 053 


Run-off. 


Second-feet 

per  square 

mile. 


1.33 

.57 

.77 

1.42 

2.45 

3.48 

.99 

.21 

.18 

.57 

.57 

.96 

1.12 


Depth  in 
inches. 


1.53 

.59 

.89 

1.58 

2.82 

3.88 

1.14 

.24 

.20 

.66 

.64 

1.11 


15.28 


a  March  27  interpolated. 
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YAKIMA   RIVER  AT  UNION   GAP,   WASHINGTON. 

Yakima  River  enters  Columbia  River  just  above  the  town  of  Pasco. 
The  first  measurement  of  the  river  was  made  at  this  point  on  August 
14,  1893.  At  that  time  there  was  an  old  vertical  river  rod  attached  to 
the  central  pier  of  the  bridge.  As  the  foot  of  this  at  low  water  was 
covered  by  rock  and  could  not  be  read,  an  inclined  gage  was  put  in 
position  at  the  west  end  of  the  county  bridge.  This  consisted  of  two 
pieces  of  timber,  having  a  total  length  of  24  feet.  These  were  firmly 
secured  to  timbers,  bedded,  and  loaded  with  rock.  The  gage  rod  was 
painted  white  and  lettered  in  vertical  feet  and  tenths  of  a  foot.  After 
this  new  gage  was  located  it  was  ascertained  that  the  readings  on  the 
old  gage  would  be  1.13  feet  higher  than  on  the  new.  The  zero  of  this 
new  gage  was  19.02  feet  below  the  top  of  the  rail  of  the  Northern 
Pacific  Railway  immediately  west  of  the  west  end  of  the  bridge,  which 
was  about  40  feet  from  the  gage.  The  high- water  mark  at  that  time 
showed  that  a  flood  had  risen  to  8.80  feet  on  the  old  gage.  Readings 
at  this  point  were  begun  on  October  2,  1893,  and  continued  during  the 
following  winter  and  spring  until  May  19,  1894.  Owing  to  the  de- 
struction of  the  gage  by  floods  the  station  was  for  a  time  abandoned. 

During  August,  1895,  Arthur  P.  Davis  visited  the  locality  and  found 
that  the  section  was  not  favorable  for  making  discharge  measurements. 
He  accordingly  selected  the  present  station,  which  is  located  at  Union 
Gap,  6  miles  below  North  Yakima,  Wash.,  and  1,000  feet  below  the 
highway  bridge.  It  is  about  3  miles  above  the  intake  of  the  Sunny - 
side  canal.  The  station  is  of  value,  as  it  is  the  only  point  near  the  large 
irrigated  area  above  and  below,  which  is  unaffected  by  the  taking  out 
of  water  in  irrigating  canals.  The  gage  rod  is  inclined  and  is  attached 
to  a  willow  stump  and  post  set  in  the  ground.  It  is  read  once  each 
day  by  H.  Kennedy,  the  section  foreman.  Discharge  measurements 
are  made  by  means  of  a  cable,  car,  and  tagged  wire  150  feet  above  the 
gage  and  1,000  feet  below  the  highway  bridge.  The  initial  point  for 
soundings  is  a  cross  chiseled  on  a  rock  2.7  feet  from  the  cable  support 
on  the  right  bank.  The  channel  is  straight  for  1,000  feet  above  and 
below  the  station.  The  current  has  a  moderate  velocity.  The  right 
bank  is  high,  not  liable  to  overflow,  and  is  covered  with  sagebrush. 
The  left  bank  is  a  low  giuvel  bar,  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel,  free  from  vegetation,  and  is  permanent. 
There  is  one  channel  at  low  water  and  two  channels  at  ordinary  and 
flood  stages.  Bench  mark  No.  1  is  the  top  of  a  large  bowlder  between 
two  other  bowlders  43  feet  north  of  the  gage  and  6.5  feet  east  of  the 
fence.  Its  elevation  is  17.52  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  the  top  of  a  large  bowlder  under  the  railroad  fence  12 
feet  north  of  the  gage.  Its  elevation  is  21.29  feet  above  the  zero  of 
the  gage.     The  elevation  of  the  initial  point  for  soundings  is  17.45  feet 
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above  the  zero  of  the  gage.     The  bench  marks  are  marked  "B.  M." 
with  black  paint 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 


DUcharge  meaturemenis  of  Yakima  River  at  Union  Oap^  WashingUm,  in  190S. 


Date. 


Hydrognptaer. 


July  21 T.A.Noble 

September  16 G.  H.  Bliss 


Mean  daily  gage  height,  in  feet,  of  YaHma  River  at  Union  Gap,  Washington,  for  190S. 


Day. 


1. 

2. 
8. 
4. 
6. 

e. 

7. 
8., 
9.. 

10. 

11. 

12. 

18. 

14. 

15. 

16. 

17. 

18.. 

19. 

20. 

21. 

22. 

23. 

24. 

26. 

26. 

27. 

28. 

29. 

90. 

31. 


Jan.   Feb. 


5.40 
5.50 
10.60 
9.90 
9.10 
9.10 
9.00 
9.00 
8.00 
8.20 
7.80 
7.00 
7.00 
6.80 
6.60 
6.80 
6.20 
6.20 
6.00 
6.00 
6.00 
6.30 
6.90 
6.60 
6.60 
6.30 
6.80 
6.10 
6.80 
6.80 
6.80 


6.00 
5.90 
5.80 
5.80 
5.60 
5.60 
5.40 
5.40 
5.60 
5.60 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.30 
5.80 
5.30 
5.80 
5.80 
5.80 
5.30 
5.30 
5.40 
5.40 
5.40 
5.40 


I 


Mar. 


5.40 
5.50 
5.50 
5.40 
5.30 
5.80 
5.30 
5.40 
5.40 
5.30 
5.30 
5.60 
5.70 
5.90 
5.60 
5.40 
5.30 
5.30 
5.30 
5.30 
5.80 
5.80 
5.30 
5.80 
6.00 
6.80 
6.90 
7.00 
8.00 
7.90 
7.90 


Apr.  '  May. 


7.90  8.20 

7.60  8.20 

7.60  8.30 

7.40  8.60 

7.40  8.60 

7.10  !  9.60 

6.90  '  9.60 


6.90 
6.70 
6.60 
6.60 
6.40 
6.40 
6.30 


6.30  10.00 


6.40 
6.40 
6.40 
6.60 
6.60 
6.80 
6.90 
7.00 
7.40 
7.60 
8.00 
8.20 
8.20 
8.10 
8.10 


9.40 
9.40 
9.00 
8.70 
8.60 
9.00 
9.70 


9.80 
9.30 
9.10 
9.00 
8.60 
8.60 
8.00 
8.00 
7.80 
7.80 
8.00 
8.60 
9.00 
9.00 
9.20 
9.70 


June. 


11.20 
11.70 
11.40 
10.80 
10.00 
9.70 
9.90 
10.60 
11.20 
11.70 
11.90 
11.80 
11.80 
11.60 
11.40 
10.80 
11.40 
10.80 
10.00 
9.80 
9.50 
9.80 
9.00 
9.00 
8.90 
8.90 
8.70 
8.50 
9.00 
9.20 


July.   Aug. 


I 


8.90 
8.00 
7.90 
7.90 
7.90 
7.90 
7.40 
7.00 
7.00 
6.90 
6.90 
6.90 
6.90 
6.70 
6.70 
6.50 
6.60 
6.50 
6.30 
6.30 
6.30 
6.30 
6.30 
6.10 
6.10 
6.00 
5.90 
5.70 
5.60 
5.60 
5.50 


5.50 
5.50 
5.50 
5.30 
5.20 
5.20 
5.00 
4.90 
4.90 
4.90 
4.70 
4.70 
4.70 
4.50 
4.50 
4.60 
4.30 
4.30 
4.30 
4.30 
4.30 
4.90 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.10 
4.10 


Sept,    Oct. 


4.10 
4.10 
4.00 
4.00 
4.00 
4.00 
4.10 
4.10 
4.10 
4.30 
4.30 
4.90 
4.90 
4.90 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.80 
4.80 
4.90 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 


4.90 
4.90 
4.90 
6.00 
5.30 
5.90 
6.90 
6.90 
6.90 
6.90 
6.70 
6.70 
6.70 
6.70 
6.50 
6.50 
6.30 
6.10 
6.10 
6.00 
6.00 
6.00 
5.90 
5.90 
5.60 
5.40 
5.30 
5.20 
5.60 
5.60 
5.80 


Nov.    Dec. 


5.80 
5.70 
5.70 
6.70 
5.70 
5.80 
5.80 
7.10 
6.70 
6.50 
6.40 
6.40 
6.40 
6.40 
6.00 
6.00 
6.00 
6.00 
5.80 
5.80 
5.80 
5,40 
5.90 
5.90 
6.00 
6.00 
6.10 
6.10 
7.10 
7.80 


8.4 
8.6 
8.6 
8.0 
7.8 
7.6 
7.3 
6.9 
6.8 
6.6 
6.3 
6.3 
6.8 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.0 
6.0 
6.0 
5.9 
5.9 
5.8 
5.7 
5.6 
5.6 
5.5 
5.5 
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Rating  table  for  Vahima  River  at  Uniun  Gap,  Washington,  for  1902  and  190S. 


tfii 

Discharge. 
Srcond'fert 

hei^^t. 
Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Gage 
height. 

Discharge. 

Fbet. 

Second-feet. 

F^et. 

Second-fret. 

4.0 

820 

5.8 

3,160 

7.6 

7,800 

9.4 

15,000 

4.2 

1,020 

6.0 

3,550 

7.8 

8,500 

9.6 

15,900 

4.4 

1,230 

6.2 

3,980 

8.0 

9,200 

9.8 

16,800 

4.0 

1,450 

6.4 

4,460 

8.2 

10.000 

10.0 

17,700 

4.8 

1,690 

6.6 

4,950 

!      8-4 

10,800 

10.5 

19,950 

5.0 

1,940 

6.8 

5^450 

1      8.6 

11,600 

11.0 

22,200 

5.2 

2, 210 

7.0 

5,960 

8.8 

12,400    1 

1    11.5 

24,450 

5.4 

2,500 

7.2 

6,550 

9.0 

13,200 

12.0 

26,700 

5.6 

2,810    1 

7.4 

7,150 

.      9.2 

14,100    j 

1 

EsUmaied  inorUMy  discharge  of  Yakima  River  at  Union  Gap,  Washington,  for  HHJ.-i. 
[Drainage  area,  8,800  square  miles.] 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum. 

19,950 

3,550 

9,200 

10,000  j 

17,  700  I 

26,250  i 

12,800  ! 

2,r>50  ' 

1,940 

5,700 

8,500 

11,600 

26,250 


Minimum. 


2,500 

2,a50 

2,350 

4,210 

8,500 

11,200 

2,650 

920 

820 

1,810 

2,500 

2,650 

820 


Mean. 


6,976 
2,616 
3,460 
6,417 
12,706 
19,208 
5,499 
1,501 
1,446 
3, 671 
3,920 
5,026 

6,037 


Total  in 
acre-feet. 


428,937 

145, 286 

212,  747 

381,838 

781,261 

,1,142,955 

338,120 

92,293 

86,043 

225,  721 

23:^,  256 

309, 037 

4,377,494 


Run-oir. 


Second-feet 

per  square 

mile. 


2.11 

.79 

1.05 

1.94 

3,85 

5.82 

1.67 

.45 

.44 

1.11 

1.19 

1.52 

1,83 


Depth  in 

incht?3». 


2.  4:; 
0,  S'2 
1.21 
2.16 
4.44 
6.49 
1.93 

.49 
l.> 

1.75 
24.  S^ 
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NACIIES   RIVER  NEAR  NORTH   YAKIMA,  WASH. 

This  station  was  established  August  14,  1893,  by  F.  H.  Newell,  at 
a  point  a  few  hundred  yards  above  the  mouth  of  the  Naches  Riv^er, 
near  the  bridge  of  the  Northern  Pacific  Railway.  The  vertical  gage 
was  nailed  to  the  cribwork  on  the  right-hand  side  of  the  river,  above 
the  railroad  bridge,  and  could  be  read  e^isily  from  the  track.  The 
12- foot  mark  was  9.97  feet  below  the  top  of  the  rail  on  the  bridge,  the 
gage  being  alx>ut  00  feet  esisterly  from  the  rail.  The  top  of  the  iron 
pier,  on  the  southeast  end  of  the  county  bridge,  was  5.87  feet  above 
this  12-foot  mark.  Measurements  were  made  from  the  county  bridge. 
The  locality  was,  however,  not  favorable  for  the  purpose,  as  the  water 
is  very  swift,  and  was  broken  by  the  piers  of  the  bridge.  Owing  to 
the  difficulty  of  securing  accurate  measurements  the  readings  were 
discontinued  on  September  20,  1894,  and  not  resumed  until  August 
19,  1895.  The  flood  of  November,  1896,  modified  the  channel  very 
greatl3%  depositing  a  large  mass  of  coarse  gravel  and  small  bowlders 
along  the  right  side  of  the  channel  at  the  section,  so  that  the  rod  was 
about  50  feet  from  the  edge  of  the  w^ater  at  low  stages.  The  cur- 
rent is  swift,  even  at  low  water.  On  account  of  the  instability  of 
the  channel  the  station  was  abandoned  in  Februar}^,  1897,  although  .a 
number  of  discharge  measurements  were  made  during  the  season. 
The  station  was  located  below  the  heads  of  a  number  of  ditches. 
May  19,  1897,  a  station  was  estal)lished  on  Yakima  River,  5  miles 
above  the  mouth  of  the  Naches,  at  the  Northern  Pacific  Railway 
bridge  near  xSelah,  Wash.,  with  Ihe  idea  that  the  difference  in  dis- 
charge between  this  station  and  the  one  at  Union  Gap  would  give 
approximately  the  discharge  of  Naches  River.  Two  ditches,  those  of 
the  Moxee  Valley,  are  taken  out  between  the  two  points,  but  their 
amount  is  about  counterbalanced  by  that  received  from  Atanum  Creek 
and  the  wastage  at  Old  Town. 

The  North  Yakima  station  was  reestablished  on  February  1,  1898, 
and  the  station  at  Selah,  on  Yakima  River,  was  discontinued.  Since 
the  reestablishment  of  the  Naches  station  the  river  channel  has  been 
in  a  condition  more  favorable  for  meter  observations  than  formerlj-. 
Discharge  measurements  are  made  from  the  lower  side  of  the  high- 
way bridge.  A  new  horizontal  gage  rod,  with  wire  and  weight,  was 
attached  to  the  main  span  of  the  Northern  Pacific  Railwaj'^  bridge  at 
the  mouth  of  the  Naches,  a  few  hundred  feet  downstream  from  the 
highway  bridge.  The  length  of  the  gage  wire  from  index  to  foot  of 
weight  was  30.41  feet.  The  pulley  distance  was  5.844  feet.  The  ele- 
vation of  top  of  pulley  was  24.57  feet.  The  bench  mark  was  the  top 
of  the  north  end  of  east  sill  of  clearance  posts,  about  150  feet  north  of 
Northern  Pacific  Railway  bridge.  Elevation,  28.7()()  feet  above  zero 
of  gage.     On  December  27, 1898,  Mr.  Arnold  connected  the  highway 
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bridge  with  this  bench  mark.  The  top  of  the  northeast  concrete  pier 
was  found  to  be  at  an  elevation  of  22.09  feet,  and  the  top  of  the  bridge 
post  at  the  160-foot  mark  at  an  elevation  of  26.76  feet  above  zero. 
The  distance  from  the  top  of  the  post  to  the  surface  of  the  water  has 
been  carefully  measured  at  each  discharge  measurement,  so  that  the 
exact  river  height  at  the  highway  bridge  is  known. 

On  June  20,  1901,  the  gage  rod  and  bench  mark  having  \>een 
disturbed  during  alterations  to  the  railroad  bridge  and  approaches,  a 
new  4  by  4  inch  inclined  gage  rod  was  established  on  the  left  bank  of 
the  river,  30  feet  downstream  fr6m  the  railroad  bridge.  This  is  the 
gage  in  present  use.  The  lower  section  of  the  rod  is  inclined  at  an 
angle  of  36^  30'  with  the  horizontal.  The  upper  section  is  inclined  at 
an  .angle  of  80^  with  the  horizontal.  On  September  21,  1903,  the 
station  was  equipped  with  a  cable,  car,  tagged  wire,  and  stay  wire. 
The  cable  is  located  180  feet  above  the  Northern  Pacific  Railway 
bridge,  and  170  feet  below  the  highway  bridge,  at  which  discharge 
measurements  were  formerly  made.  The  stay  wire  is  85  feet  above 
the  cable.  The  cable  has  a  total  span  of  280  feet.  The  initial  point 
for  soundings  is  the  south  face  of  the  cottonwood  tree  to  which  the 
cable  is  fastened,  on  the  north  bank.  The  channel  is  straight  for  lO) 
feet  above  and  for  76  feet  below  the  cable.  The  current  is  swift.  Both 
banks  are  low  and  covered  with  gravel.  At  flood  stages  the  rock-filled 
crib  will  prevent  overflow  on  both  banks.  The  bed  of  the  stream  i- 
composed  of  gravel,  free  from  vegetation,  and  somewhat  shifting. 
Bench  mark  No.  1  is  a  cross  in  the  top  of  the  center  of  the  down- 
stream end  of  the  railroad  bridge  pier  on  the  right  bank.  Its  eleva- 
tion above  the  zero  of  the  gage  is  19.94  feet,  and  above  sea  level  is 
1,090  feet.  Bench  mark  No.  2  is  a  railroad  spike  driven  into  the 
south  side  of  the  telegmph  pole,  23  feet  north  of  the  gage  and  21  feet 
east  of  the  railroad  track.  Its  elevation  is  17.81  feet  above  the  zero 
of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  meamrements  of  Naches  River  near  North  YakimOf  Wash,,  in  190S. 


Date. 

Hydrographer. 

Onfe 
height. 

DiflchAj^\ 

June  10 

Sydney  Arnold 

Feel, 
10.20 
5.25 

Steond-ffti, 

13,0(M 

461 

September  21 

G.  H.  Bliss 

flOYT.] 
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Mean  daUy  gage  height^  in  feet,  of  Naches  River  near  North  yoJbtma,  Wash,,  for  190S, 


Day. 


1.. 

2.. 
3.. 
4.. 

5.. 
6.. 

7.. 

8.. 

9.. 
10.. 
11-. 
12.. 
13. 
14. 
15.. 
16.. 
17.. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
•iT). 
26. 
27. 
28- 
29. 
80. 
31. 


Jan. 


Feb. 


6.30 
6.80 
7.20 
8.10 
9.00 
8.60 

<i8.00 
7.60 
7.30 
7.20 
7.10 
7.00 
6.90 

a6.80 
6.70 
6.60 
6.50 
6.50 
6.60 
6.60 

06.60 
6.70 
6.70 
6.80 
6.80 
6.80 
6.80 

a6.70 
6.70 
6.60 
6.60 


6..^) 
6.40 
6.30 

06.30 
6.80 
6.30 
6.80 
6.26 
6.20 
6.20 

06.20 
6.20 
6.20 
6.20 
6.15 
6.10 
6.10 

a  6. 10 
6.10 
6.00 
6.00 
6.00 
6.00 
6.00 

06.00 
6.00 
6.00 
6.00 


Mar. 


06.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

0  6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

06.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

06.15 
6.30 
6.60 
6.60 
6.90 
7.00 
7.40 
7.55 
7.70 
7.60 


Apr. 


07.60 
7.40 
7.30 
7.20 
7.16 
7.10 
7.00 

07.00 
7.00 
7.00 
7.00 
6.95 
6.90 
6.80 

06. 80 
6.80 
6.90 
7.00 
7.00 
7.00 
7.10 

07.20 
7.80 
7.60 
7.70 
7.70 
7.70 
7.90 

07.90 
!    7.80 


I 


May. 

June. 

8.00 

9.90 

8.20 

10.00 

8.35 

09.70 

8.60 

9.20 

08.90 

8.90 

9.10 

9.00 

9.00 

9.40 

8.60 

9.80 

8.40 

10.00 

8.86 

010.20 

8.30 

10.10 

08. 60 

10.00 

9.00 

10.00 

9.40 

9.80 

9.20 

9.60 

8.70 

10.10 

8.60 

010.00 

8.80 

9.60 

08.10 

9.10 

7.90 

9.00 

7.70 

9.00 

7.60 

9.00 

7.50 

8.70 

7.66 

08. 60 

7.80 

8.50 

08. 20 

8.50 

8.40 

8.40 

8.30 

8.85 

8.80 

8.30 

8.70 

8.30 

9.80 

(«) 

i  I  i 

July.    Aug.     Sept.     Oct,     Nov. 


7.90 
7.80 
7.60 
7.60 
7.40 
7.60 

07.60 
7.40 
7.40. 
7.40 
7.40 
7.40 
7.40 

07.8O 
7.20 
7.00 
7.00 
7.00 
7.06 

07.10 
7.10 
7.10 
7.00 
6.90 
6.80 
6.70 
6.60 

06.50 
6.40 
6.80 
6.20 


I    6.10 

6.10 

I    6.10 

!    6.00 

'05.90 

I    5.90 

6.80 

I    5.80 

6.80 

6.80 

6.70 

05.70 

5.60 

5.60 

6.60 

5.55 

6.50 

6.60 

05.60 

5.50 

6.40 

5.40 

6.85 

5.80 

5.80 

05.30 

6.80 

5.30 

5.80 

6.20 

5.20 


5.20 

05.10 
5.10 
5.10 
6.00 
5.00 
5.00 
5.00 

06.00 
6.00 
6.10 
6.10 
6.16 
6.20 
5.20 

05.20 
6.20 
5.20 
5.20 
6.15 
6.10 
&.20 

06. 30 
5.40 
5.50 
5.60 
5.40 
5.80 
5.30 

05.20 


5.20 
6.10 
6.10 
5.60 
6.10 

06. 60 
7.30 
7.00 
6.90 
6.70 
6.85 
7.00 

07.00 
7.00 
7.00 
7.00 
6.90 
6.90 
6.90 

06. 60 
6.90 
6.80 
6.80 
6.70 
6.65 
6.60 

06. 60 
6.60 
6.70 
6.70 
6.60 


6.56 
6.60 
6.40 
6.40 
6.60 
6.80 
7.80 
7.50 
7.20 
7.10 

O7-00 
7.00 
6.90 
6.80 
6.70 
6.60 
6.60 

06.60 
6.60 
6.60 
6.60 
6.60 
6.60 
6.60 

06. 60 
6.70 
6.80 
7.80 
7.40 
7.60 


Dec. 

8.30 
8.60 
8.80 
8.00 
7.70 
7.60 
7.80 

07.10 
7.00 
6.90 
6.80 
6.70 
6.66 
6.60 

06. 60 
6.80 
6.90 
6.90 
6.80 
6.76 
6.70 

06. 60 
6.60 
6.50 
6.40 
6.80 
6.25 
6.20 
6.10 
6.10 
6.10 


o  Sundays  interpolated. 
Rating  table  for  Naches  River  near  North  Yakima,  Wash.,  for  190S  and  2903. 


hei^t. 

Discharge. 

hei^t. 

Discharge. 

Oage 
heSbt. 

Discharge. 

Gage 
height 

Discharge. 

Fut. 

Second-feet. 

Fret. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

5.0 

200 

6.4 

1,350 

7.8 

3,810 

9.2 

8,110 

5.2 

300 

6.6 

1,595 

8.0 

4,370 

9.4 

8,750 

5.4 

425 

6.8 

1,860 

8.2 

5,010 

9.6 

9,390 

5.6 

570 

7.0 

2,152     j 

8.4 

5,650 

9.8 

10,030 

5.8 

735 

7.2 

2,580 

8.6 

6,290 

10.0 

10,670 

6.0 

920 

7.4 

2,950 

8.8 

6,830 

10.2 

11,310 

6.2 

.      1,125 

7.6 

3,360 

9.0 

7,470 
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Estimated  monUily  discharge  of  Na^fies  River  near  North  Yakimay  Wash.^  in  1903. 
[Drainage  area,  1,000  square  miles.] 


Month. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October . . . 
November . 
December  . 


The  year 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

7,470 

1,235 

1,470 

920 

3,580 

920 

4,050 

1,860 

8,  750 

3,150 

11,310 

5,330 

4,  050 

1,125 

1,020 

1^00 

495 

200 

2,760 

250 

3,  810 

1,350 

6,290 

1,020 

11,310 

200 

Mean. 

2,352 
1,084 
1,355 
2, 623 
5,704 
8,459 
2,  491 
585 
296 
1, 673 
1,972 
2,244 

2,570 


Total  in 
ao  re-feet. 


144,619 

60,  202 

83,316 

156, 079 

350,  725 

503, 345 

153, 166 

35,970 

17,613 

102,869 

117,342 

137, 978 


Run-off. 


Second-feet 

rrau 

mile. 


per  rauare 
[nil( 


1, 863,  224 


2.35 

1.08 

2.62  I 
5.70 


8.46 
2.49 
.58 
.30 
1.67 
1.97 
2.24 

2.57 


DeptL  •:. 

inrht-. 


2.71 

l.lL' 

6.-=»7 

9.44 

2.  S7 

.H7 

.  .ti 

2.  l^^ 
2.  AS 


I 


TIETON   RIVER   NEAR   NORTH   YAKIMA,  WASH. 

The  gaging  station  on  this  stream  was  established  April  14,  19<>2. 
at  a  point  immediately  below  the  mouth  of  Oak  Creek,  in  seo.  3,  T.  14 
N.,  R.  16  E.  of  the  Willamette  meridian,  and  about  22  mile.s  from 
North  Yakima  by  road.  The  gage  rod  is  inclined  at  an  angle  of  55 
with  the  horizontal  and  is  on  the  left  bank  of  the  stream.  It  consist.-- 
of  a  1  by  5  inc^h  cedar  plank  supported  and  braced  by  stout  lojr>. 
The  equipment  with  which  measurements  are  made  consists  of  a 
^-inch  galvanized-iron  cable  supporting  a  wooden  car,  tag  wire,  ami 
stay  wire.  The  initial  point  for  soundings  is  a  cross  chiseled  in  a 
ledge  with  a  black  ring  painted  around  it.  It  is  under  the  cable,  4 
feet  east  of  the  w^est  shear  legs.  The  observer  is  Omer  Tetherow,  a 
farmer.  There  are  no  side  channels  and  the  banks  are  not  subject  to 
oviM'flow^.  The  bed  of  the  stream  is  rocky,  with  shifting  gravel  luii^. 
which  make  it  difficult  to  find  suitable  cross  sections  for  meter  niea>- 
urements.  The  point  selected  for  the  station  is,  however,  a  fairly 
good  one,  and  the  channel  is  straight  both  above  and  below  the  station 
for  several  hundred  yards. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 
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Discharge  meanurettunitg  of  Tieton  Rmr  near  NorOi  Yakima ^  IVoHh.,  in  190S. 
Date.  I  Hydrogmphcr. 


April  9 1  Sydney  Arnold 

April  27 do 

June  "25 do 

September  18 G.  H.  Bliss 


Ghko  hoight. 

FeH. 
8.00 
8.80 
9.70 
7.06 


Discharge. 

Second-fed. 

718 
1,301 
2,409 
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Mean  daily  gage  height^  infeelj  of  Tieton  Rwer  near  North  Yakima,  Wa*h,y  for  190S. 


Day. 

Jan. 

1 
Feb.    Mar. 

7.60     7.20 

Apr. 

8.45 
8.30 
8.30 
8.20 
8.00 
8.00 
8.10 
8.00 
7.98 
7.85 
7.80 
7.78 
7.80 
7.80 
7.85 
7.78 
7.90 
7.80 
8.00 
8.05 
8.10 
8.25 
8.33 
8. 45 
8.60 
8.78 
8.80 
8.70 
8.68 
8.58 

May. 

8.65 
8.65 
8.95 
9.18 
9.38 
9.25 
9.20 
9.10 
8.58 
9.05 
9.08 
9.33 
9.68 
9.78 
9.60 
9.40 
9.15 
8.95 
8.85 
8.68 
8.56 
8.50 
8.48 
8.55 
8.78 

9.a5 
9.a5 

9.00 
9.00 
9.40 
10.  OO 

June. 

10.45 
10.60 
10.16 
9.90 
9.75 
9.65 
10.30 
10. 75 
10.82 
10.96 
10.85 
10.46 
10.50 
10.20 
10.25 
11.40 
10.65 
10. 15 
9.95 
10.10 
10.00 
9.75 
9.66 
9.50 
9.50 
9.65 
9.80 
9.97 
9.57 
9.10 

July. '  Aug. 
8. 95     7. 92 

Sept. 

Oct. 

Nov. 

De<-. 

1 

7.23 
7.28 
10.04 
10.70 
9.80 
9.35 
9.00 
8.76 
8.58 
8.36 
8.16 
8.00 

7.37 
7.32 
7.36 
7.30 
7.20 
7.23 
7.22 
7,26 
7,18 
7.45 
7.42 
7.48 
7.30 
7.20 
7.15 
7.07 
7.05 

7.07  ^  7.30 
7.02  '  7.42 

9.20 

2 

7.46 
7. 45 
7.53 

7.20 
7.20 
7. 15 

8.95 

8.75 
8.80 
9.50 
8.66 

7.92 

7.82 
7.80 
7.T2 
7.72 

9.10 

3 

6.97 
7.00 
7.42 
8.85 
7.95 
7.72 
7.62 
7.72 
8.10 
7.97 
7.82 
7.76 
7.57 
7.45 
7  40 

7.30 
7.70 
8.40 
8.85 
8.60 
8.20 
8.00 
8.40 
8.30 
8.40 
8.20 
7.80 
7.46 
7.30 
7.80 
7.80 
7.20 
7  25 

8.63 

4 

8.42 

5 

7  45 

7  l« 

8  25 

6 

7.33  1  7.10 
7.43     7.10 

8.10 

7 

8.55 

7.80 

7.97 

8 

7.40 
7.35 
7.35 
7.15 
7.08 

7.10 
7.05 
7.15 
7.20 
7.20 

8.50     7.87 
8.56     7.85 
8.60  i  7.85 

7.85 

9 

7.72 

10 

7.65 

11 

8.57 
8.72 

7.80 

7  75 

7.60 

12 

7.60 

13 

7.23 

7.10 

8.55 

7-65 

•7.47 

14 .         ...     . 

7.15     7.00 
7. 10     7. 10 

7.15  7.05 

7.16  7.00 
7.13  1  7.00 
7.10  1  7.00 
7.10  j  7.00 
7.10  !  7.06 
7. 10  1  7. 13 
7.10     7.35 
7. 10     7. 53 
7.10     7.90 
7.23     8.05 
7. 25     8. 50 
7.23     8.68 

8.75 

8.60 

8.55 

8. 45     7. 7.S 

7  45 

15 

7.60 
7.50 
7.45 
7.60 
7.53 
7.53 
8.06 
7.85 
7.80 
8.18 
8.55 
8.30 
8.20 
8.00 
7.98 
7.88 
7.78 

8.37 
8.35 
8.27 
8.45 
8.50 
8.45 
8.50 

7.60 
7.65 
7.53 
7.63 
7.70 
7.73 
7.6.'? 

7  60 

16 

7.96 

17 

7.80 

18 

7.15     7.46 
7.36  1  7.32 
7.45     7.25 

7.70 

19 

7.60 

20 

7.70 

21 

7.40     7. '20  '-7.35 

7.60 

22 

8.60     7.^5 

7.62 
7.60 

7.20  1  7.50 
7.  10  1  7.  45  \ 

7.66 

23 

8.45 
8.37 
8.20 
8.07 
7.97 
7.90 
7.87 
8.00 
7.87 

7.50 
7.43 
7.47 
7.43 
7.43 
7.43 
7.45 
7.46 
7.40 

7.50 

24 

25 

7. 62     7. 20 
7. 75     7. 10 

7.40 
7.33 

7.43 
7..^5 

26 

7.60 
7.52 
7.47 
7.22 
7.10 

7.10 

7  :« 

7.35 

27 

7. 10     8. 15 

7.35 

28 ^ 

29 

30 

31 

7.60 
8.20 
7.76 
7.60 

8.36 
8.45 
8.90 

7.33 
7.23 
7.18 
7.15 
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Rating  table  for  TteUm  River  near  North  Yakima^  Wash.,  for  1908  and  I90S. 


he^t. 

1 
Discharge. 

Gage 
height. 

DiBchaige. 

Gage 
heSht. 

'   heS^U 

Diflcliaise. 

l^et. 

ikcand'/eet. 

Feet. 

SeeondrJeeL 

FeeL 

8eamdrf€dL 

! 

SeetmOrfeeL 

6.0 

120 

7.2 

372 

8.4 

900 

9.6 

2,310 

6.2 

160 

7.4 

420 

8.6 

1,110 

1      9.8 

2,5d0 

6.4 

200 

7.6 

484 

8.8 

1,350 

1    10.0 

2,790     , 

6.6 

240 

7.8 

660 

9.0 

1,590 

1     11.0 

3,990 

6.8 

284 

8.0 

640 

9.2 

1,830 

i 

7.0 

328 

8.2 

750 

9.4 

2,070 

' 

Etdmated  monthly  discharge  of  Tieion  River  near  North  Yakima,  Wash.,  for  JSOS. 
[Drainage  area«  289  square  miles.] 


Month. 


JanoaryA 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


3,630 

467 

1,290 

1,350 

2,790 

4,470 

2,190 

600 

541 

1,170 

1,470 

1,830 


4,470 


Minimum. 


350 
328 
560 
1,000 
1,710 
580 
420 
339 
110 
372 
361 


no 


Mean. 


958 

385 

500 

789 

1,682 

2,960 

1,011 

507 

410 

470 

646 


Total  in 
acre-feet. 


58,905 
21,382 
30,744 
46,949 
103,422 
176, 132 
62,164 
31, 174 
24,397 
28,899 
38,440 
37,384 


910 


659,992 


Run-off. 


Second-feet    rk-r.*K «» 


3.31 
1.33 
1.73 
2.73 
5.82 
10.24 
3.50 
1.75 
1.42 
1.63 
2.24 
2.10 


3.15 


3.82 

1.3S 
1.99 
3.(H 

an 

11.42 
4.04 
2.02 
1.58 

i.as 

2.50 
2.42 


42.81 


a  January  13  and  14  interpolated. 
CLEALUM   RIVER  NEAR   R08LYN,  WASH. 

This  station  was  established  October  10,  1903,  by  G.  H.  Bliss.  It 
is  located  1,000  feet  below  the  outlet  of  Lake  Clealum.  It  is  2i  milci^ 
northwest  of  Roslyn  and  6i  miles  northwest  of  Clealum,  Wash.  The 
gage  is  an  inclined  rod  on  the  left  bank,  20  feet  upstream  from  the 
cable.  It  is  read  once  each  day  by  Charles  M.  Davis.  Discharge  meas- 
urements are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay 
wire.  The  initial  point  for  soundings  is  the  south  face  of  the  black 
pine  tree,  18  inches  in  diameter,  to  which  the  cable  is  fastened,  oa  the 


HOYT.l 


COLUMBIA    RIVER   DRAIKAOE   BASIK. 


,^85 


left  bank.  The  channel  is  straight  for  300  feet  above  and  for  900  feet 
below  the  station.  The  current  is  swift.  Both  tanks  are  high,  not 
liable  to  overflow,  and  are  heavily  timbered.  The  bed  of  the  stream 
is  composed  of  gravel,  free  from  vegetation,  and  permanent.  The 
bench  mark  is  a  large  spike  driven  into  the  root  of  the  tree  to  which 
the  cable  is  fastened,  on  the  left  bank.  The  root  is  on  the  east  or  down- 
stream side  of  the  tree,  and  the  tree  is  blazed.  The  elevation  of  the 
bench  mark  is  17.40  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

The  following  discharge  measurement  was  made  by  G.  H.  Bliss 
in  1903: 

October  10:  Gage  height,  3.65  feet;  discharge,  1,143  second-feet. 
Mean  daily  gage  hdghty  in  feet,  of  dealum  River  near  Rodyn,  Wash.,  for  1903. 


Day. 


Oct.  !  Nov. 


I 


Dec. 


Day. 


-I- 


1 , 

::::::::::::::':::::: 

4 

6 

6 

7 ' 

8 

9 i 

10 8.65 

11 ,  8.72 


8.20 
3.10 
3.00 
2.90 
3.10 
3.15 
8.25 
3.20 
3.20 
3.17 
3.10 


5.20  I  12. 
5.90  I  13. 
6.70  ||  14. 
5.20  15 
4.70  jl  16. 
4.25  '  17. 
3.95  '  18. 
3.70  I  19. 
3.45  20. 
3.80   21. 

8.10  I  22, 

I' 


Oct. 

Nov. 

4.05 

3.05 

4.31 

2.90 

4.32 

2.90 

4.15 

2.65 

3.90 

2.65 

3.65 

2.45 

3.47 

2.45 

3.80 

2.45 

3.18 

2.40 

3.06 

2.40 

8.01 

2.35 

Dec. 


3.10 
2.90 
2.90 
2.80 
2.75 
2.70 
2.65 
2.63 
2.66 
2.60 
2.60 


Day. 


23 
24 
25 
26 
27 
28 
29 
30 
31 


Oct.    Nov. 


Dec. 


2.90 
2.83 
2.75 
2.64 
2.56 
2.68 
2.96 
3.35 
3.30 


2.83 
2.30 
2.25 
2.30 
2.70 
3.45 
3.85 
4.45 


2.55 
2.50 
2.40 
2.85 
2.28 
2.25 
2.18 
2.16 
2.10 


KACHESS   KIVER  NEAR  EA8TON,  WASH. 

This  station  was  established  October  14,  1903,  by  G.  H.  Bliss.  It 
is  located  2  miles  northwest  of  Easton,  Wash.,  and  one-half  mile 
below  the  foot  of  Lake  Kachess,  at  which  a  dam  is  being  constructed 
by  the  Cascade  Canal  Company.  The  gage  is  an  inclined  rod  on  the 
left  bank,  directly  under  the  cable.  The  gage  is  read  once  each  day 
by  W.  W.  Johnson.  Discharge  measurements  are  made  by  iheans  of 
a  cable,  car,  tagged  wire,  and  stay  wire.  The  cable  is  of  one-half 
inch  plow  steel  and  has  a  span  of  120  feet.  The  initial  point  for  sound- 
ings is  the  south  side  of  the  aspen  tree  to  which  the  cable  is  fastened, 
on  the  left  bank.  The  channel  is  straight  for  600  feet  above  and  for 
150  feet  below  the  station.  The  current  is  swift  at  high  stages  only. 
Both  banks  are  high,  wooded,  and  not  liable  to  overflow.  The  bed 
of  the  stream  is  composed  of  gravel  and  rocks,  free  from  vegetation. 
The  bench  mark  is  the  top  of  a  large  wire  nail  driven  into  the  south 
side  of  the  large  aspen  tree  to  which  the  cable  is  fastened,  on  the  left 
or  north  bank.     The  tree  is  blazed  and  is  marked  *'  B.  M."  with  black 
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paint.     The  nail  is  near  the  base  of  the  tree  and  has  an  elevation  of 
11.27  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

The  following  discharge  measurement  was  made  bv  G.  H.  Bliss  in 
1903: 

October  14:  Gage  height,  5.30  feet;  dischaif:e,  642  second-feet. 

Mean  daily  gage  height j  infeety  of  Kachess  River  near  Eatifm^  Wash.,  for  1903, 


D»y.       :  Nov.     Thrt. 


Day. 

Nov. '  Dec. 
1    5.3 

Day. 

Nov.   Dec.  ;       Day. 

1 
Nov. 

Dec. 

1 

1    9 

10 

11 

12 

13 

1 ;:::::::: 

16 

4.9     t  17 

.' 4.8    L  18 

4.7     '  19 

•i ^^'^    1,20 

4.5     ;  21 

.; 1  4.5    l|  22 

•i |4-45||23 

.' 4.45  ;|  24 

1           l! 

J    3.7 
.'    3.8 

■1    ^-^ 
.'    4.6 

.j    4.4 

4.4 

4.3 
4.2 
4.2 

2 

1    5. 5 

3 

4 

6.4 

1    6.4 

5 

1    6.3 

4.2 

6 

.      1    5.2 

4.3 
4.2 

7 

1    5. 2 

8 

1 
5.0 

4.2 

25. 
26. 
27. 
28. 
29. 
30. 
31. 


4.4 

4.3 
4.4 

4.6  . 
4.5  i 

4.9 

I 


4  ■: 

4.-i 
4  J 
4.1 
4.0 
4.0 


YAKIMA   RIVER  NEAR  MARTIN,  WASH. 

This  station  was  established  October  18,. 1903,  b)'  G-  H.  Blks.  It 
is  located  1,000  feet  below  the  outlet  of  Lake  Keechelus  and  800  feet 
below  the  dam  of  the  Cascade  Lumber  Company.  It  is  4  miles  north- 
west of  Martin,  Wash.  The  gage  is  in  two  sections  and  is  located  on 
the  right  bank  just  above  the  cable.  The  lower  inclined  section  read.*^ 
from  5  to  7  feet.  The  upper  vertical  section  reads  from  7  to  13  feet. 
The  gage  is  read  once  each  day  by  Christian  Hansen.  Discharge 
measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  an*l 
stay  wire.  The  cable  has  a  total  span  of  200  feet.  The  initial  point 
for  soundings  is  the  north  face  of  the  tree  on  the  south,  or  right,  bank, 
to  which  the  cable  is  fastened.  The  channel  is  straight  for  500  fetH 
above  and  for  350  feet  below  the  station.  Both  banks  are  high.,  not 
liable  to  overflow,  and  are  heavily  timbered.  The  current  is  swift 
There  is  but  one  channel  at  all  stages.  Bench  mark  No.  1  is  the  top 
of  a  spike  in  the  root  of  a  large  cedar  tree  near  the  gage  on  the  rig-ht 
l)ank.  The  root  is  on  the  south  side  of  the  tree  and  is  blazed.  The 
elevation  of  the  bench  mark  is  15.63  feet  aljove  the  zero  of  the  gage. 
Bench  mark  No.  2  is  the  top  of  a  spike  in  the  root  on  the  north 
side  of  a  large  cedar  tree  50  feet  south  and  50  feet  west  of  the  gage. 
Its  elevation  is  21.67  feet  above  the  zero  of  the  gage.  The  bed  of  the 
.streiiin  is  composed  of  gmvel,  free  from  vegetation,  and  permanent. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

The  following  discharge  measurement  was  made  by  G.  H.  Bliss  in 
1903: 

October  18:  Gage  height,  7.5  feet;  dischai^e,  321  seeond-feet. 
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CHELAN   BIYEB  BELOW  LAKE  CHELAN,   WASHINGTON. 

This  station  was  established  November  6,  1903,  by  G.  H.  Bliss.  It 
is  located  at  the  highway  bridge  3,000  feet  below  the  outlet  of  the  lake 
and  4  miles  northwest  of  Chelan  Falls.  The  gage  is  a  vertical  rod  16 
feet  long  attached  to  the  third  pile  bent  of  the  northwestern  approach 
to  the  bridge.  It  is  read  once  each  day  by  G.  L.  Richardson.  Dis- 
charge measurements  are  made  from  the  downstream  side  of  the  new 
highway  bridge,  to  which  the  gage  is  attached.  The  initial  point  for' 
.soundings  is  the  end  vertical  on  the  downstream  side  of  the  bridge  at 
the  northwest  approach.  The  channel  is  straight  for  50  feet  above  and 
for  150  feet  below  the  station.  *  The  right  bank  can  not  ovei-flow.  The 
left  bank  is  lower  than  the  right,  but  is  not  liable  to  overflow.  Both 
banks  are  without  trees.  The  bed  of  the  stream  is  composed  of  rocks 
and  gravel,  free  from  vegetation,  and  somewhat  liable  to  shift.  The 
l)ench  mark  is  a  wire  spike  driven  into  the  root  of  a  large  cottonwood 
tree,  which  is  40  feet  downstream  from  the  northwestern  approach  to 
the  bridge  and  30  feet  from  the  river.  The  root  is  on  the  west  side  of 
the  tree.  The  elevation  of  the  bench  mark  is  11.86  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

The  following  discharge  measurement  was  made  by  G.  H.  Bliss  in 
1903: 

November  6:  Gage  height,  6.60  feet;  discharge,  1,764  second-feet. 

Mean  daily  gage  height^  infect^  of  Chelan  River  below  Lake  Chelan^  Washington^  for  1903. 


Day. 

Nov. 

Dec. 

1 . 

6.18 

2 

6.35 

3. 

6.30 

4. 

6.28 

5 

6.28 

6- 

..  G.60 

6.30 

7. 

..  6..W 

6.28 

8. 

..  6.61 

6.25 

Day. 


10 

11 

12 

13 

14.... 

15 

16 


Nov.  1  Dee. 

Day. 

Nov. 

DeoJ 

1 

Day. 

Nov. 

Deo. 

6.60  6.20 
6. 55  6. 10 

" 

18 

1 
6.40  6.00 

6.35'  .'i-90 

26 

26 

in 

28 

29 

80 

31 

..'  6.15 
..  6.16 
..  6.  IS 
..  6.20 
..  6.20 
..  6.18 

5.97 
6.00 

6. 60  6. 00 

19 

6.31 
G.30 
6.30 
6.30 
6.28 

5.90 
5.90 
5.88 
5.90 
5.92 

5.95 

6.50  5.80  . 

20 

5.90 

6.4H  5.90 

21 

5.90 

6.45  5.90 
6. 45  5. 95 

22 

23 

5.85 
5.85 

6. 43  6. 00 

24 

6.22 

5.95 

METHOW   RIVER   NEAR  PATEROS,  WASH. 

This  station  was  established  May  3,  1903,  by  T.  A.  Noble.  It  is 
located  about  4,100  feet  upstream  from  the  county  bridge.  The  tem- 
porary gage  consisted  of  an  inclined  li  by  8  inch  board  12  feet 
long.  It  was  fastened  to  sleepers  buried  in  the  left  bank.  The  per- 
manent gage  was  installed  June  17,  1903.  It  is  fastened  between  two 
pine  trees  on  the  left  bank.  The  lower  section  is  inclined  and  reads 
from  0  to  10  feet.  The  upper  vertical  section  is  a  1  by  3  inch  timber 
and  reads  from  10  to  19  feet.     During  1903  the  gage  was  read  once 
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each  day  by  Charles  E.  Nosier  and  K.  K.  Parker.  Discharge  measure- 
ments are  made  by  means  of  a  boat  10  feet  downstream  from  the  site 
of  the  old  bridge,  which  has  been  demolished.  This  point  is  4,  UK)  feet 
downstream  from  the  gage.  It  is  expected  that  a  new  bridge  will  t^ 
constructed  near  this  point,  from  which  measurements  can  be  made. 
The  initial  point  for  soundings  is  a  30-penny  spike  driven  in  a  pine 
stake  flush  with  the  ground.  It  is  on  the  left  bank  10  feet  downstream 
.  from  the  old  bridge.  The  distance  from  the  initial  point  to  the  tele- 
graph pole  on  the  opposite  bank  is  333  feet.  The  channel  is  straight 
for  3,000  feet  above  and  for  400  feet  below  the  gaging  section.  This 
point  is  about  400  feet  above  the  junction  of  Columbia  and  Met  how 
rivers.  At  high  stages  in  the  Columbia  River  backwater  from  that 
stream  makes  the  current  sluggish  at  the  gaging  section.  The  back- 
water does  not  extend  far  enough  up  the  river  to  reach  the  gage.  The 
right  bank  overflows  only  during  periods  of  floods  in  the  Columbia 
River.  The  left  bank  is  high,  not  liable  to  overflow,  and  without 
trees.  At  low  water  the  bed  of  the  stream  is  composed  of  gravel  and 
small  bowlders.  That  part  of  the  channel  which  is  covered  onh'  at 
flood  stages  is  mostly  composed  of  sand.  Bench  mark  No.  1  is  a  U.  S. 
Geological  Survej*^  standard  iron  post  in  front  of  the  hotel  at  Pateros, 
Wash.  Its  elevation  is  26.05  feet  above  the  zero  of  the  gage  and  780 
feet  above  sea  level.  The  initial  point  for  soundings  has  an  elevation 
of  20.08  feet  above  the  zero  of  the  gage.  For  a  distance  of  30  miles 
above  the  gaging  section  the  Methow  River  is  too  swift  and  rough 
to  be  measured  at  high  stages.  It  is  only  at  a  point  just  above  the 
mouth  of  the  river,  where  the  current  is  decreased  by  backwater  from 
the  Columbia,  that  flood  measurements  can  be  made.  Bench  mark  No. 
2  is  the  top  of  a  large  granite  bowlder  marked  ''B.  M."  It  is  30  feet 
northeast  of  the  vertical  portion  of  the  gage  on  the  left  bank.  Its 
elevation  is  15.21  feet  above  gage  datum  and  753.95  feet  above  mean 
sea  level. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  meamrements  of  Methow  River  near  PateroSy  Wash,^  in  190S. 


Date.  I  Hydrographer. 


I 

helgl 


June  17 1  T.  A.  Noble 


August  12  . . 
November  8 


G.  H.  Bliss. 
do  .... 


"^X.     'Di^ehaxve. 


Feet.       I  Sctim<1-fr,^. 


11.52 
5.29 


12,  lVi2 
1,  2oS 


5.20.  1,  i:i3 
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Mean  daily  gage  height^  in  feet  ^  of  Meihow  River  near  Pateros,  Wash, ,  for  J  90S. 


Day. 


May. 


June. 


July. 


3 

r>.  90 

4 

5. 92 

o. 

o.  93 

6 

5. 94 

5.94 

H     

6. 90 

9 

6.00  ' 

10 

...^ 6.88 

11 

5. 88 

12 

6.88 

13 

5.93  1 

14 

6.00  1 

15              

6  03 

16 

6.01 

17  

5. 99 

18 

5. 96 

19 

5. 94 

•20 

6.93 

21 

5. 92 

22 

5. 88 

2;J 

6. 88 

24 

5  S8 

25 

5  92 

26 

5. 98 

27 

5.96 

28 

6  01 

29 

6.05 

30 

6.05 

31 

(") 

(«) 
(°) 
(«) 
(«) 
(°) 
(«) 
(«) 
(°) 
(°) 
(«) 
(°) 
(") 
(°) 
(") 

(«) 

11.60 
H.06 
11.08 
10.07 
10.80  > 
10.50 
10.20 
9.70 
9.70 
9.60 
9.50 
9.40 
9.00 
8.80 


Aug. 


8.50 

8.30 

8.10 

7.80 

7.70 

7.40 

7.30  . 

7.20, 

7,10  I 

7.00  I 

6.90  > 

6.87 

6.85 

6.77  ' 

6.52  ' 

6.55 

6.54  I 

6.50  I 

6.30  j 

6.05 

6.02 

5.99 

5.96 

5.93 

5.90 

5.87 

5.84 

5.81 

5.78 

6.75 

5.72 


5.69 

5.60 

5.49 

5.40 

5.40 

6.40 

6.40 

5.40 

(°) 

(«) 

(«) 

(°) 

(°) 

(«) 

(°) 

5.20 

5.10 

5.10 

4.90 

4.80 

4.90 

4.90 

4.90 

4.90 

6.00 

5.00 

5.00 

4.90 

4.90 

4.80 

4.80 


Sept. 


Oct. 


Nov.       Dec. 

I 


4.90 

4.80 

4.70 

4.70 

4.65 

4.70 

4.70  ; 

4.70  I 

4.60 

4.60  ' 

4.70 

4.80  j 

4.80  I 

4.80 

4.80  ' 

4.80  I 

4.70 

4.80 

4.80  I 

4.80  j 

4.80 

6.00 

6.10 

5.10 

5.10 

5.10 

5.10 

5.00 

5.00 

5.00 


4.90 
4.90 
4.80 
4.90 
4.90 
4.90 
4.80 
4.90 
4.90 
4.80 
4.90 
5.00 
6.00 
5.00 
5.10 
5.10 
5.10 
5.10 
5.20 
5.20 
5.20 
6.20 
6.20 
5.20 
5.20 
6.10 
5.10 
6.10 
5.10 
5.10 
6.10 


5.10 
5.10 
5.10 
5.10 
5.10 
5.20 
5.20 
6.20 
5.20 
5.10 
6.13 
5.07 
6.00 
5.05 
5.00 
4.95 
4.90 
4.90 
4.90 
4.90 
4.95 
4.90 
4.85 
4.80 
4.80 
4.80 
4.77 
4.77 
4.77 
4.80 


1 


4.90 
4.96 
5.00 
4.90 

4.75 
4.80 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.85 
4.85 
4.80 
4.80 
4.80 
4.75 
4.75 
4.75 
4.75 
4.75 
4.70 
4.65 
4.65 
4.65 
4.65 
4.60 
4.60» 
4.60 


a  M  Losing. 
SALMON   CREEK   NEAR   MALOTT,    WASH. 

This  station  was  established  April  11,  1903,  by  T.  A.  Noble.  It  is 
located  opposite  R.  D.  Jones's  hou.se,  which  is  on  the  county  road  half- 
way between  Malott  and  ConconuUy,  Okanogan  County.  It  is  reached 
by  way  of  the  Great  Northern  Railway  to  Wenatchee,  thence  by  way 
of  the  Columbia  River  steamers  to  Brewster,  and  by  the  ConconuUy 
stage  from  Brewster  to  Jones's  ranch.  The  gage  is  vertical  and  con- 
sists of  a  1  by  6  inch  board  graduated  to  feet  and  inches,  and  fastened 
on  a  small  alder  tree  on  the  left  bank  of  the  river  opposite  the  house 
of  the  observer,  R.  D.  Jones,  who  reads  the  gage  once  each  day.  Dis- 
charge measurements  are  made  from  the  footbridge  just  above  the 
gage.  The  initial  point  for  .soundings  is  a  large  nail  driven  in  a  birch 
hub,  8  inches  in  diameter  and  2  feet  long,  4  feet  east  of  the  bridge  and 
14  feet  north  of  the  gage.  It  is  on  the  left  bank,  7  feet  from  the 
water's  edge  at  ordinary  stages.     The  channel  is  straight  for  100  feet 
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[yo.  loe. 


above  and  for  200  feet  below  the  station.  There  are  rapids  at  the 
bend  in  the  river  100  feet  above  the  station  and  at  another  bend  300 
feet  below  the  station.  The  current  is  swift.  The  right  bank  is  low 
and  will  overflow  for  about  100  feet,  at  which  point  it  becomes  steep. 
The  left  bank  is  low  and  may  ovei-flow  for  200  feet  at  extreme  flood 
stages.  Both  banks  are  without  trees  or  brush  with  the  exception  of 
a  fringe  of  birch  at  the  water's  edge.  The  bed  is  rocky  at  the  center 
and  sandy  along  the  banks.  It  is  without  vegetation  except  near  the 
banks.  The  bench  mark  is  the  initial  point  for  soundings.  Its  eleva- 
tion is  4.58  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  measurements  of  Salmon  Creek  near  MaloU^  ffiw/u,  in  190S. 


Date. 


May  28 

May  31 

June  4 , 

June  11  

June  20 

June  26 

July2 

July  31 

September  21  . 

Do 

October  7 

Do 

Do , 


Hydrographer. 


T.  A.Noble 

do 

C.  Anderson 

do 

E.  A.  Bailey 

H.  T.Jones 

W.  W.  Schlecht. 
O.  Laurgaard  . . . 
W.  W.  Schlecht. 

do 

Calvin  Casteel... 

do 

W.  W.  Schlecht. 


Gage 
height 


FKt. 

1.86 

2.31 

3.14 

2.23 

1.60 

1.23 

1.12 

.85 

.94 

.94 

1.02 

1.02 

1.01 


Diachar^. 

SeeoHd-Jtrt. 

145 

2*26 

438 

2ai 

Wl 

50 

,S7 

2:^ 

22 

25 

IM 

21* 

26 
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Mean  daily  gage  heighiy  infeetf  of  !Salmon  Creek  near  Maloiif  WobU.^  for  1903. 


Day. 


April. 


12-. 
13.. 
14.. 

15.. 
16.. 
17.. 
1ft.. 
19.. 
•20.. 
21.. 
22., 
23.. 
24.. 
25. 
26. 
'27. 
28., 
•29. 
90. 
31. 


May. 


0.94 

.93 

.90  ' 

.92 

.90 

.96 

.98 

.98 

1.04 

1.10 

1.12 

1.27; 

1.25  , 

1.31  I 

1.42  ' 

1.50 

1.31 

1.32 

1.30 


1.27 
1.38 
1.48 
1.60 
1.67 
1.77 
1.67 
1.62 
1.60 
1.70 
1.59 
1.63 
1.83 
2.04 
1.96 
1.87 
1.83 
1.81 
1.75 
1.72 
1.74 
1.68 
1.64 
1.66 
1.75 
1.87 
1.91 
1.87 
1.87 
1.92 
2.25 


June. 


2.61 
2.77 
3.08 
2.77 
2.50 
2.42 
2.44 
2.47 
2.43 
2.37 
2.17 
2.12 
2.34 
2.02 
1.93 
1.83 
1.76 
1.67 
1.69 
1.60 
1.52 
1.45 
1.45 
1.41 
1.2ft 
1.-25 
1.20 
1.20 
1.66 
1.66 


July.      Aug. 


1.12 
1.10 
1.14 
1.13 
1.23 
1.29 
1.50 
1.46 
1.42 
1.33 
1.23 
1.21 
1.11 
1.12 
1.01 


0.82  I 
.92 
.94 
.92 
.86 
.81 
.77 
.75 


.71 

1.00 

1.01 

.99 

.99 


1.06 

.96 

1.00 

.95 

.98 

.94 

.97 

.91 

.96 

.90 

.93 

.90 

.91 

.90 

.92 

.95 

1.14 

.98 

1.06 

1.04 

.98 

1.19 

.96 

1.04 

.95 

.96 

.91 

.94 

.86 

.93 

.85 

.92 

Sept. 

Oct. 

0.90 

0.83 

.87 

.84 

.84 

.83 

.83 

.85 

.88 

.85 

.84 

1.23 

.84 

1.01 

.83 

.94 

.81 

.92 

.83 

.94 

.82 

1.00 

.94 

.99 

1.04 

.96 

1.00 

.£4 

.99 

.93 

.94 

.92 

.92 

.92 

•  .92 

.98 

.87 

.92 

.90 

.92 

.90 

.90 

1.04 

.87 

.95 

.90 

.92 

.90 

.90 

.92 

.90 

.92 

.89 

.87 

.86 

.87 

.87 

.89 

.87 

.88 

.87 

Nov. 


0.87 
.87 
.90 
.96 
.98 

1.00 
.93 
.94 

1.00 
.93 
.85 
.69 
.90 
.92 
.92 
.71 
.67 
.73 
.83 
.87 
.85 
.83 
.87 
.92 
.84 
.96 

1.00 


Dec. 

0.97 
.9$ 
.59 
.62 
.96 
.85 
.85 
.86 
.84 
.85 
.83 
.87 


.98 


.91 
.80 
.80 
.69 
.77 
.80 
.87 
.83 
.85 
.87 
.85 
.83 


Rating  table  for  Salmon  Creek  near  MaloU,  Wash.  ^  from  April  12  to  Decemlter  31, 1903, 


Gage 
height 

Discharge. 

1     Gage 
1    height. 

1 

Discharge. 

Gage 
height 

1, 
Discharge.  1' 

Gage 
height. 

Discharge. 

JW. 

Second-feet. 

Feet. 

Second/eft. 

Feet. 

Second-feet.  "• 

feet. 

Second-feet. 

0.6 

16 

1.3 

57 

2.0 

166 

2.7 

318 

1        -7 

18 

1.4 

71 

2.1 

183 

2.8 

345 

1        •« 

20 

1.5 

86 

2.2 

202     f 

2.9 

373 

1        .9 

22 

1.6 

102 

2.3 

222     ll 

3.0 

401 

1.0 

27 

1.7 

118 

2.4 

244     li 

3.1 

429 

1.1 

35 

1.8 

134 

2.5 

267     j 

1.2 

45 

1.9 

150 

1      2.6 

1 

292     , 

Table  well  defined.     Curve  extended  below  gage  height  0.85  foot. 


392  STREAM   MEA8UBEMENTS   IK   1903,  PART   IV.  [saiw. 

Estimated  m&nihly  discharge  of  Salmon  River  near  MaloUf  Wash.,  for  190S. 


Month. 


April  12-30 . 

May 

June 

July 

August 

September.. 

October 

November . . 
December  .. 


Discharge  in  second-feet. 


Maximum.  I  Minimum.        Mean. 


86 
212 


22 

51 


429 

45 

86 

21 

45 

18 

31 

20 

51 

21 

27 

17 

27 

16 

41 
124 
170 
38 
24 
23 
24 
22 
21 


Total  In 
acre-feet. 


1,.>|.> 
7.624 
10.1  If. 
2,3:r 
1,476 
l,3fiv* 
1,476 
1,:^JH 
1,291 


JOHNSON   CREEK   NEAR   RIVERSIDE,  WASH. 

This  station  was  established  by  T.  A.  Noble,  May  30,  1903.  It  is 
located  at  Sogle's  ranch  on  the  road  from  Riverside  to  ConconuUy, 
1  mile  from  Riverside  and  17  miles  from  Conconully.  The  equipment 
consists  of  a  lip  weir  with  an  8-foot  opening  and  vertical  sides.  Below 
the  level  of  the  crest  the  weir  consists  of  two  2-inch  pine  planks, 
VI  inches  wide,  securely  spiked  together.  Above  the  cre*t  on  each 
end  are  two  planks  12  inches  wide,  which  form  the  ends  of  the  weir. 
The  edges  of  the  crest  and  ends  are  one-fourth  inch  wide  and  beveled  on 
the  downstream  side  to  an  angle  of  60^.  The  pool  above  the  weir  is 
10  feet  long,  10  to  15  feet  wide,  and  1  foot  deep.  The  velocity  of 
approach  is  about  0.3  foot  per  second.  The  water  has  a  fall  of  aljout 
1  foot  after  passing  the  weir  and  then  flows  rapidly  away. 

The  depth  of  water  on  the  crest  is  determined  by  a  hook  gage  and 
vernier  reading  to  thousandths  of  a  foot.  The  zero  on  the  gage  is 
level  with  the  crest  of  the  weir.  Readings  are  made  once  each  day  hv 
S.  Sogle.  The  right  bank  of  the  stream  is  low  for  10  feet  back  from 
the  water's  edge  and  then  rises  more  abruptly.  The  left  bank  is 
steep  and  rocky.  The  bed  of  the  creek  is  composed  of  small  gravel 
Bench  mark  No.  1  is  the  top  of  the  fence  post  opposite  the  weir.  Its 
elevation  is  19.12  feet  above  gage  datum.  Bench  mark  No.  2  is  a  nail 
driven  into  a  stake  3  feet  northwest  of  the  weir.  Its  elevation  is  0.2l» 
foot  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 
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^fean  daily  ga^e  height^  in  feet  ^  of  Johnson  Creek  near  Riverside,  Wosh.jfor  J  90S. 


Day. 


May.     June.      July,   j   Aug. 


1 

0.-25 
.25 
.2.5 
.26 
.26 
.27 
.29 
.29 

.25 
.26 
.22 
.33 
.32 
.30 
.20 

3 

4 

r 

r, .    

H 

9 ' 

10 

11 

12 

13 

14 

15 

16 

17 ^ 

.25 

18 

.24 

19 

.24 

20 

.29 

21 1 

.28 

22 

.29 

23 

.30 

24 

.30 

25 

.29 

26 

.28 

27 

.20 

28 

.19 

29 

0.27 
.26 
.25 

.21 

30 

.21 

31 

I 


0.25 
.23 
.23 
.%\ 
.29 
.30 
.32 
.29 
.29 
.29 
.28 
.37 
.35 
.32 
.33 
.32 
.25 
.28 
.24 
.28 
.25 
.25 
.25 
.39 
.30 
.31 
.31 
.82 
.82 
.29 
.27 


0.24 
.21 
.28 
.26 
.25 
.27 
.27 
.27 
.23 
.21 
.21 
.22 
.28 
.22 
.23 
.24 
.26 
.22 
.21 
.20 
.19 
.18 
.17 
.24 
.41 
.38 
.33 
.82 
.37 
.34 
.34 


Sept. 

Oct, 

0.30 

0.32 

.29 

.34 

.29 

.34 

.29 

.35 

.34 

.37 

.35 

.39 

.85 

.36 

.85 

.36 

.36 

.35 

Nov. 


.36 
.36 
.40 
.38 
.37 
.37 
.36 
.36 
.34 
.32 
.32 
.37 
.86 
.36 
.32 
.28 
.81 
.31 
.31 
.30 
.30 


.36 
.37  ' 
.36  ' 
.3*! 
.32  ' 
.32 
.33 
.33 
.32  , 
.82  I 
.88  I 
.24  > 
.30 
.82  1 
.32  , 


.82 

.33  I 

.38 

.82 

.32 

.32 


0.327 
.330 
.440 
.342 
.340 
.410 
.874 
.855 
.871 
.376 
.870 
.375  i 
.378  ' 
.850 
.330 
.327 
.815 
.385 
.348 
.354 
.380 
.412 
.400 
.392  [ 
.381  ' 
.400  , 
.415 
.410 
.400  I 
.421 


Dec. 

0.419 
.395 
.375 
,450 
.300 
.371 
.368 
.878 
.867 
.367 
.868 
.371 
.375 
.374 
.375 
1.120 
1.033 
..■153 
.437 
.437 
.389 
.486 
.377 
.370 
.380 
.412 
.396 
.385 


.380 


Rating  table  for  Johnson  Creek  near  Rirersidey  Wash. ,  from  May'29  to  December  Sly  1903. f"^ 


^^i'^'-^"-   h?^.. 


Feti.        Second'/eet. 

0.  1  0. 9 

.2  2.4 

.3     I  4.4 

I 


Feet. 
.4 
.5 
.6 


Dijichari^e. 


Gage 
height. 


Srcond-ftrt.  ! 
6.7 
9.3 
12.2 


I 


Feet. 
.  7 
.8 
.9 


Discharge. 


Gage 
height. 


Discharge. 


Stcond-Jeei. 
15.3     'I 
18.7     I 
22.3 


Fed. 
1.0 
1.1 
1.2 


fkcond-fcet. 
26.0 
29.9 
34.0 


1 


aThe  computations  for  the  rating  table  were  bailed  on  the  formula  for  contracted  weirs  given  by 
Professor  Merriman. 

Gage  heights  give  directly  depth  of  water  over  weir. 
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EstunaUd  monthly  discharge  of  Johnson  Creek  near  Riversidef  Wash.,  for  190S. 


Month. 

Dfschargre  in  second-feet. 

Total  ill 

Maximum. 

3.8 
5.1 
6.5 
7.0 
6.7 
6.5 
7.7 
30.7 

Minimum.  '      Mean. 

acre-feet. 

May  29-31 

3.4              3.6 
2. 2              3..6 
3.0              4.2 

21 

June 

214 

July 

25S 

August 

1.9 
4.2 

3.6 
5.2 

221 

September 

309 

October 

3.  2              5. 1 

314 

November 

4.8 
4.4 

6.2 
8.0 

3«39 

December 

492 

SINLAHEKIN  CREEK  NEAR  LOOMI8,  WASH. 

This  station  was  established  July  1, 1903,  by  Charles  E.  Hewitt.  It 
is  located  on  the  main  road  between  Loomis  and  Conconxilly,  Wash..  3 
miles  from  Loomis  and  19  miles  from  CJonconully.  The  gage  is  a 
vertical  staflF  driven  into  the  ground  and  braced  to  the  gatepost  at  the 
northeast  corner  of  R.  A.  Garrett's  yard.  Mrs.  Mary  Grarrett,  the 
observer,  reads  the  gage  once  each  day.  There  is  a  highway  bridge 
500  feet  north  of  Mr.  Garrett's  house,  but  discharge  measurements  are 
made  from  a  plank  footbridge  near  the  gage.  The  initial  point  for 
soundings  is  a  1  by  2  inch  iron  bar  15  feet  long  driven  flush  with  the 
ground  at  the  northeast  corner  of  the  main  part  of  Mr.  Garrett's  house, 
and  50  feet  from  the  gage.  The  channel  is  straight  for  20  feet  above 
and  for  50  feet  below  the  station.  Beyond  these  points  are  large  bends 
in  the  stream.  The  right  bank  is  low  for  about  15  feet  back  from  the 
water's  edge.  Beypnd  this  point  it  is  not  subject  to  overflow,  as  it 
rises  more  abruptly.  The  water's  edge  is  covered  with  shrubbery. 
The  left  bank  is  low  grass  land,  subject  to  overflow.  The  bed  of  the 
stream  is  a  gravelly  clay  or  loam,  and  is  quite  stable.  The  bench  mark 
is  the  top  of  the  iron  bar  used  as  the  initial  point  for  sounding.  The 
zero  of  the  gage  has  an  elevation  of  88.60  feet.  The  station  is  in 
charge  of  T.  A.  Noble.  Its  elevation  is  11.40  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 
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DiKharge  mmaurements  ofSinlahekin  Creek  near  Loomis,  Wash.,  in  190S. 


Date. 

Hydrographer. 

Gage 
height. 

4.10 
3.60 
2.72 
2.43 

Dischaige. 

June  13.-. 

W.  W.  Schlecht 

Secondr/eet. 
71 

Jane  19 

C.  E.  Hewitt 

44 

July  17 

do 

19 

Augusts 

W.  W.  Schlecht 

11 

Mean  daily  gage  height^  infeetf  of  Sinlahekin  Creek  near  Loomis,  Wash.,  for  190S, 


Day. 


June. 


1 

2 i 

8 ' 

.4 ' 

5 

6 

7 

8 

9 

10 

11 

12 .     . 

13 

4.10 

14 

4.00 

15  .        . 

S  90 

16 

2,80 

17 

3.60 

18 

8.55 

19 

3.60 

20 

3.50 

21 

3.55 

22 

8.45 

23 

3.35 

24 

3.25 

25 

3.15 

26 

8  05 

27 

S.OO 

28 

3.00 

29 

2.90 

30 

2.90 

31 

a  Missing. 
SPOKANE    RIVER  AT  SPOKANE,  WASH. 

Spokane  River  rises  in  Lake  Coeur  d'AIene,  Idaho,  and  flows  west- 
erly through  eastern  Washington.  At  Spokane  its  falls  are  used  for 
operating  flour  mills  and  manufacturing  plants,  and  by  the  Washing- 
ton Water  Power  Company  for  traction  power  and  city  lighting. 
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The  gaging  station  was  originally  established  by  C.  C.  Babb,  October 
17,  1896,  on  the  Oregon  Railroad  and  Navigation  Company's  wooden 
bridge,  about  1  mile  above  the  falls,  where  discharge  measurements  and 
gage  readings  were  taken  until  July  8,  1903.  The  distance  from  the 
end  of  the  weight  to  the  index  of  the  first  wire  gage  was  22  feet^  and 
from  the  zero  of  the  rod  to  the  outside  edge  of  the  pulley  1.80  feet. 
The  gage  datum  was  found  to  be  1,880  feet  above  sea  level  by  city 
datum  and  1,865.9  feet  by  Government  datum. 

During  1901  new  gages  and  bench  marks  were  established.  The 
bench  mark  is  a  railroad  spike  in  an  electric  railway  pole  close  to  and 
on  the  south  side  of  the  railroad  track,  at  the  west  end  of  bridge.  Its 
elevation  is  1,896.86  feet  above  city  datum  as  determined  by  Mr. 
Fiskin,  of  the  Washington  Water  Power  Company,  and  1,882.73  feet 
above  Government  datum,  as  determined  by  Mr.  Bliss,  of  the  United 
States  Geological  Survey,  July  6, 1903,  from  a  Government  bench  mark 
at  the  county  court-house  in  Spokane. 

A  second  wire  gage  was  afterwards  established  on  the  north  side  of 
the  west  span  of  the  bridge.  The  zero  of  this  gage  was  at  an  elevation 
of  1,879.35  feet,  coinciding  with  the  position  of  the  zero  of  the  old  gage. 
The  distance  from  the  end  of  the  weight  of  the  marker  was  also  2^2 
feet,  but  the  distance  from  the  zero  of  the  rod  to  the  outside  of  the 
pulley  was  only  1.90  feet. 

In  Jul}^  1903,  the  wooden  bridge  was  torn  out  to  be  replaced  by  a 
steel  structure,  and  the  second  gage  board  was  destroyed.  A  thinl 
wire  gage  was  established  July  8,  1903,  on  the  Olive  avenue  highway 
bridge,  950  feet  below  the  railroad  bridge.  It  is  located  on  the  south 
side  of  the  bridge,  between  the  fifth  and  seventh  verticals  from  the 
west  end,  just  outside  a  wooden  conduit  for  pipes.  It  is  22.30  feet 
between  the  end  of  weight  and  marker,  and  tacks  this  distance  apart 
have  l>een  driven  into  the  top  of  the  wooden  conduit  for  checking  the 
length  of  wire.  One  tack  is  in  the  middle  of  the  conduit  opposite  the 
pulley  which  is  set  into  the  west  end  of  the  rod. 

The  bench  mark,  is  a  railroad  spike  in  the  north  face  of  the  first 
telegraph  pole  west  of  the  west  approach  of  bridge.  Its  elevation  is 
1,881.052  feet  above  Government  datum  and  17.160  feet  above  rod 
datum. 

This  gage  was  established  with  the  idea  in  mind  that  readings  taken 
at  this  point  would  be  a  continuation  of  readings  taken  at  the  Oregon 
Railroad  and  Navigation  Company's  bridge,  as  the  two  gages  were 
made  to  reiid  the  same  when  the  new  one  was  put  in  place  and  both 
sections  are  practically  the  same.  For  two  weeks  before  the  second 
gage  (that  on  the  railroad  bridge)  was  destroyed,  simultaneous  read- 
ings were  obtained,  which  showed  no  appreciable  difference.  The  slope 
in  the  water  surface  between  the  two  stations  was  IAS  feet  on  July  S, 
1904. 
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SPOKANE   RIVER  AT   SPOKANE,  WASH. 

Mean  daily  gage  height,  in  feet,  of  Spokane  River  at  Spokane,  Wash.,  for  J  90S, 


Day. 


8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23....- 

24 

25 

20 

27 

28 

29 

30 

31 


Jan. 


3.25 
8.35 
8.50 
4.20 
5.25 
5.90 
6.25 
6.80 
6.30 
6.25 
6.25 
6.05 
5.85 
6.75 
5.65 
5.80 
5.15 
5.15 
4.00 
4.85 
4.75 
4.65 
4.65 
4.60 
4.65 
5.15 
5.65 
5.65 
5.65 
5.55 
5.55 


Feb. 

5.50 
5.30 
5.25 
4.95 
4.85 
4.65 
4.60 
4.46 
4.40 
4.40 
4.20 
4.10 
8.90 
8.80 
3.75 
3.70 
3.60 
8.50 
8.45 
3.45 
8.45 
8.35 
8.25 
3.20 
3.15 
3.10 
3.10 
3.05 


S(ar.    Apr.   May 


3.00 
3.00 
2.95 
2.95 
2.95 
2.96 
2.95 
2.90 
2.85 
2.85 
2.86 
2.85 
2.85 
2.95 
2.95 
2.95 
3.00 
8.00 
3.00 
3.05 
3.05 
3.05 
3.05 
8.10 
3.20 
8.30 
3.50 
8.76 
4.25 
4.85 
5.65 


6.00 
6.40 
6.65 
6.75 
6.75 
6.75 
6.76 
6.70 
6.66 
6.60 
6.55 
6.85 
6.80 
6.05 
6.00 
6.85 
5.86 
6.86 
5.95 
6.00 
6.10 
6.25 
6.50 
6.75 
7.05 
7.25 
7.50 
7.95 
8.20 
8.50 


I 


8.50 
8.50 
8.40 
8.35 
8.25 
8.25 
8.50 
8.60 
8.76 
8.90 
8.90 
8.80 
8.70 
8.60 
8.80 
9.00 
9.30 
9.45 
9.45 
9.40 
9.25 
9.00 
8.85 
8.60 
8.45 
8.40 
8.30 
8.15 
8.20 
8.25 
8.25 


June. 


8.30 
8.55 
8.90 
9.25 
9.55 
9.85 
9.80 
9.75 
9.65 
9.65 
9.56 
9.50 
9.45 
9.25 
9.06 
8.90 
8.85 
8.65 
8.60 
8.80 
8.00 
7.80 
7.60 
7.40 
7.20 
7.00 
6.80 
6.60 
6.40 
6.20 


July. 

lAug. 

Sept. 

Oct. 

Nov. 

Dec. 

6.00     3,10     1.86 

1.70 

2.20 

3.40 

5.85     3.05     1.86 

1.70     2.15 

3.70 

6.70     3.00 

1.85 

1.70     2.15 

4.0O 

5.50     2.90 

1.85 

1.70 

2.15 

4.80 

6.40  :  2.85 

1.80 

1.70 

2.15 

4.60 

5.40     2.80 

1.80 

a  1.76 

2.15 

4.65 

5.16     2.75,1.80 

al.75 

2.15 

4.60 

5.06     2.70 

1.80 

«1.80 

2.15 

4.50 

4.90  ;  2.65 

1.80 

al.80 

2.60 

4.50 

4.80 

2.60 

1.80 

a  1.80 

2.75 

4.50 

4.75 

2.65 

1.80 

1.80 

2.85 

4.50 

4.66  ;  2.50 

1.80 

1.85     2.90 

4.50 

4.55 

2.45 

1.80 

1.90 

2.96 

4.30 

4.45 

2.40 

1.80 

1.96 

2.96 

4.20 

4.85  ;  2.35 

1.80 

2.00 

3.00 

4.20 

4.25 

2.30 

1.80 

2.00 

8.00 

4.10 

4.25 

2.30 

1.80 

2.06 

3.00 

4.05. 

4.05 

2.25     1.80 

2.06 

2.95 

4.00 

3.95 

2.20     1.80 

2.06 

2.90 

4.0O 

8.85 

2.20 

1.80 

2.06 

2.90 

4.0O 

3.75 

2.00 

1.80 

2.05 

2.90 

3.9& 

3.65 

2.00 

1.80 

2.00 

2.90 

3.95- 

3.60 

1.95 

1.80 

2.00 

8.00 

4.0O 

3.66 

1.80 

1.80 

1.90 

3.10 

4.0O 

3.50 

1.80 

1.80 

1.90 

3.20 

4.0O 

8.40 

1.85 

1.80 

1.90 

3.25 

3.90 

3.30 

1.85 

1.75 

1.96 

3.30 

3.90 

8.30 

1.85 

1.75 

2.  .30 

3.30 

8.85. 

8.20 

1.86 

1.75 

2.25 

3.30 

3.80 

3.15 

1.85 

1.70 

2.25     3.35 

3.75 

3.10     1.85 

2.20  ' 

1 

3.65. 

a  Taken  from  original  record. 
HANGMAN    CREEK   NEAR   SPOKANE,   WASH. 

This  is  a  miscellaneous  station  and  is  located  on  the  highway  bridge 
6  miles  southeast  of  Spokane,  Wash.  It  is  the  fifth  bridge  from  the 
mouth  of  the  creek  along  the  county  road. 

It  was  established  July  10,  1903,  by  George  H.  Bliss.  Measure- 
ments are  taken  from  the  highway  bridge.  No  gage  board  was  estab- 
lished and  no  gage-height  readings  have  been  taken.  Bench  mark 
No.  1  is  on  the  root  of  a  black  pine  tree,  4  feet  in  diameter,  100  feet 
northwest  of  the  north  end  of  the  bridge.  The  assumed  elevation  of 
the  nail  is  25.766  feet  above  datum,  which  is  the  deepest  point  in  the 
bed  of  the  gaging  section.  Bench  mark  No.  2  is  on  the  south  side  of 
a  stump  which  is  35  feet  west  of  the  west  side  of  the  bridge.  The 
elevation  of  the  top  of  the  nail  is  16.719  feet  above  datum.  The  initial 
point  for  soundings  is  the  most  northerly  bolt  in  the  west  guard  rail 
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and  is  surrounded  by  copper  tacks.  The  channel  above  the  station  for 
200  feet  is  straight  and  the  water  sluggish.  The  channel  below  for 
160  feet  is  straight  and  the  water  sluggish.  The  right  bank  is  low, 
covered  with  underbrush,  and  liable  to  overflow  during  hi^h  water. 
The  left  bank  is  higher,  covered  with  underbrush,  and  liable  to  over- 
flow in  extreme  high  water.  The  bed  of  the  stream  is  compact,  of  mud 
and  sand,  and  not  liable  to  shift. 

The  observations  -at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  measurements  of  Hangman  Creek  near  Spokane,  Wash.,  in  1903. 


Date. 

'                    Hydrographer. 

&u    >«— 

July  10 

September  11 

1 

G.  H.  Bli« 

1 "^ 

1        Fret.          Scetmd-/r>i 
4. 5                   43 

....i           3.9                 ;?i) 

1 

LITTLE   SPOKANE   RIVER  NEAR   Sl'OKANE,  WASH. 

This  station  was  established  August  3, 1903,  by  George  H.  Bliss.  It 
is  located  about  2  miles  above  the  mouth  of  the  river  at  the  secoml 
bridge  above  the  mouth.  It  is  9  miles  northwest  of  Spokane,  Wash., 
and  li  miles  northeast  of  what  is  known  as  the  "  9-mile  bridge''  ovor 
Spokane  River.  The  wire  gage  is  located  on  the  upstream  side  of.  the 
bridge.  The  center  of  the  j)ulley  is  105  feet  from  the  south  end  of 
the  bridge.  The  length  of  the  wire  from  the  end  of  the  weight  to  tht' 
marker  is  13.25  feet.  This  distance  has  been  laid  off  on  the  upper 
surface  of  the  bottom  rail  near  the  gage  and  is  marked  by  copper 
tacks  inclosed  in  circles  of  black  paint.  These  marks  are  used  in 
checking  the  length  of  the  gage  wire.  The  gage  is  read  once  each 
day  by  Mary  A.  Keenan.  Discharge  measurements  are  made  from 
the  upstream  side  of  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  vertical  end  post  on  the  upstream 
side  of  the  bridge  at  the  south  approach.  The  channel  is  straight  for 
100  feet  above  and  150  feet  below  the  station.  The  current  is  swift. 
Both  banks  are  high,  covered  with  underbrush,  and  liable  to  overflow 
onl}'  at  very  high  stages.  The  bed  of  the  stream  is  composed  of  clean 
gravel.  The  channel  is  broken  by  four  bridge  piers  and  has  a  width  at 
ordinary  stages  of  about  125  feet.  The  bench  mark  is  a  wire  nail 
driven  into  the  root  of  a  black  pine  tree  2  feet  in  diameter.  The  root 
is  on  the  north  side  of  the  tree  and  extends  toward  the  bridge.  It  is 
00  feet  distant  from  the  south  end  of  the  bridge.  The  tree  is  blazed. 
It  is  marked  "B.  M.""  with  black  paint.  The  bench  mark  has  an 
elevation  of  21  feet  above  gage  datum. 
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The  observations  at  thi^  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  measuremenls  of  Liitle  Spokane  River  near  Spokane j  WfUfh.y  in  190S, 


Date. 


Hydro^rapher. 


h?gift.    'D»-»««nre. 


:November  16 '  (i.  H.  Bliss. 

August  4 (io 


I 


6.55 
6.10 


Second'/fet. 
573 
455 


^fean  daily  gage  height,  in  feet,  of  TMUe  Sj)okane  River  near  Spokane,  Wash.,  for  190,i, 


Day. 

Auk. 

Sept. 

1  .. 

5.88 

'2 

5.94 

3 

6.06 
6.10 
6.16 
6.07 
6.05 
6.  CO 
6.00 
6.06 
6.00 
5.92 
5.93 
5.«) 
5.K5 
5.M 

5.99 

4 

5.96 

o 

5.95 

« 

5.97 

6.05 

8 

6.15 

9 

6.16 

10 

6.10 

11 

6.00 

12 

6.25 

13 

6.21 

14 

6.20 

15               

6.15 

16 

6.10 

Oot. 

5.96 
6.06 
6.14 
6.10 
6.23 
6.80 
6.40 
6.30 
6.50 
6.40 
6.20 
6.30 
6.36 
6.30 
6.35 
6.29 


Nov.  I  Deo. 

I 


(«) 


6.90 
6.90 
6.90 
6.60 
6.58 
6.50 
6.50 


Day. 


Aug. 


T 


6.55 


..j  6.40 
..  6.30 
..!  6.80 
..  6.80 
..'.  6.40 
6.55 
6.80 


17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28., 
29., 
30. 
31. 


5.91 
5.97 
5.84 
'  5.88 
5.91 
6.01 
6.09 


Sept. 


Oct.    Nov. 


6.05 
6.09 
6.07 
6.05 
6.08 
6.14 
6.14 


6.15 
6.80 
6.15 
6.60 
6.25 
6.12 
6.15 


6.41 
6.89 
6.40 
6.55 
6.60 
6.74 
7.05 


Dec. 


6.21 

6.10 

6.10 

6.79 

6.12 

6.00 

5.50     6.79 

6.18 

6.04 

6.40     6.53 

6.25 

6.18 

6.23  ,  6.65 

6.25 

6.10     6.00 

6.69 

6.11 

6.08 

6.80 

6.55 

6.00 

6.04 

6.40 

6.67 

6.23 

6.29 

7.26 
7.40 
7.40 
7.20 
7.26 
7.30 
7.21 
7.20 
7.10 
7.00 
6.90 
6.85 
6.80 
6.70 
6.65 


a  From  November  1  to  15,  Inclusive,  no  records  taken. 
PEND   OREILLE   RIVER   AT   PRIEST   RIVER,  IDAHO. 

This  station  was  established  eTune  26,  1903,  by  T.  A.  Noble,  assisted 
by  George  H.  Bliss.  It  is  located  about  1,000  feet  west  of  Priest  River 
railroad  station  and  south  of  the  railroad  track,  on  the  right  bank.  It 
U  about  100  feet  west  of  a  sawmill.  The  stream  at  this  point  flows 
parallel  to  the  railroad  track,  and  both  the  platform  to  which  the  gage 
is  attached  and  the  ferry  cable  from  which  measurements  are  made  are 
at  right  angles  to  the  track  and  stream.  The  gage  is  of  the  wire  and 
weight  type,  with  horizontal  scale  board,  fastened  to  the  railing  of  the 
platform,  which  is  built  between  two  cottonwood  and  two  black  pine 
trees.  The  gage  is  adjusted  to  read  the  height  of  the  water  surface 
al3ove  sea  level.  Discharge  measurements  are  made  from  a  ferry  cable 
about  400  feet  downstream  from  the  gage.  The  initial  point  for 
soundings  is  a  stake  on  the  left  bank  of  the  stream  and  the  west  side 
of  the  driveway.  Its  elevation  is  2,062.11  feet  above  sea  level.  On 
the  right  bank  1,020  feet  from  the  initial  point  is  another  stake,  with 
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a  tack  in  its  head.  Its  elevation  above  sea  level  is  2,076.31  feet.  The 
channel  i3  straight  for  about  2,000  feet  above  and  4,000  feet  below  the 
station.  The  right  bank  is  high,  covered  with  underbrush,  and  not 
subject  to  overflow.  The  left  bank  is  low,  cleared,  and  liable  to  over- 
flow. From  the  top  of  the  left  bank  there  is  an  upward  slope  of  about 
10  per  cent.  The  water  flows  in  one  channel,  and  the  bed  of  the  stream 
is  composed  of  sand,  with  occasional  bowlders.  The  bench  mark  from 
which  all  elevations  were  obtained  is  the  Geological  Survey  liench  mark 
south  of  Priest  River  station,  at  the  northeast  corner  of  the  hotel.  Its 
elevation  above  sea  level  is  2,077  feet.  A  second  bench  mark,  under 
the  gage  board  platform,  is  at  an  elevation  of  2,066.19  feet  above 
sea  level.  A  third,  on  a  stump  near  the  gage,  is  at  an  elevation  of 
2,073.02  feet  above  sea  level.  On  July  16,  1903,  the  length  of  the 
gage  wire  from  the  end  of  the  weight  to  the  marker  was  measured  and 
found  to  be  32.60  feet.  On  the  bridge  rail  on  the  opposite  side  from 
the  gage  2  copper  tacks  were  driven  32.60  feet  apart,  to  be  used  for 
future  checking  of  the  length  of  the  wire  by  the  observer. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  measurements  of  Pend  Oreille  River  at  Priest  River,  Idaho,  in  190S. 


Date. 


June26 T.  A.  Noble. 

July  15 G.  H.  Bliss. 

August  6 do 

September  3 do 

October  28 1 do 


Hydrographer.  . 


hei^t. 


59.40 
53.85 
48.48 
45.15 
44.81 


Discbar^f. 


Seamd-frr*. 

126,267 

61,422 

38, 862 

17,  S(Vi 

16,  is:^ 


Mean  daily  gage  height,  in  feet,  of  Pend  Oreille  River  at  Priest  River,  Idaho,  for  J  90S. 


Day, 

June. 

July. 

Aug.   1 

Sept. 

Oct. 

Nov. 

44.75 
44.71 
44.70 
44.69 
44.67 
44.79 
44.85 
44.81 
44.95 
44.81 
4&06 
44.90 
44.99 
44.21 
44.89 

Det\ 

1 

68.35 
58.11 
67.80 
67.46 
57.11 
06.82 
66.49 
66.17 
65.91 
65.62 
65.25 
56.00 
54.76 
54.65 
58.85 

49.71  j 

49.55 

49.80 

49.01  1 

48.75  ' 

48.50  ■ 

48.34 

48.20 

48.02 

47.85  ' 

47.65 

47.56 

47. 46 

47.39  ; 

47.09 

45.40 
45.30 
45.15 
45. 15 
46.16 
44.95 
44.99 
44.95 
44.86 
44.81 
44.80 
44.90 
44.75 
44.70 
41.66 

44.41 
44.38 
44.38 
44. 41 
44.40 
44.40 
44.50 
44.55 
44.69 
44.49 
44.52 
44.60 
44.61 
44.62 
44.69 

44.71 

2                              

U,  7»» 

3 

U.y>^ 

4 

44.  f"^ 

5                                                      ..... 

45.(>* 

6                  

44.99 

7 

45.  «1>> 

s 

45.01 

9 

4.\ol 

10 

45.02 

11 

44.96 

12 

4.V01 

13 

44  >* 

11       

44.98 

15 1 

44  » 
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Mean  daily  gage  height^  in  /<?rf,  of  Fend  Oreille  River  at  Pried  Rirer^  Idaho^  for  190S — 

Continuecl. 


Day. 

June. 

July. 

68.69 
53.41 
53.11 
62.80 
62.46 
62.80 
51.93 
51.68 
51.41 
61.22 
50.86 
50.75 
50.36 
50.20 
50.10 
49.85 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

16 

46.97 
46.81 
46.77 
46.61 
46.45 
46.34 
46. 2^ 
46.15 
46.10 
46.00 
46.90 
45.80 
46.72 
46.69 
46.61 
45.48 

44.61 
44.59 
44.59 
44.52 
44.54 
44.62 
44.50 
44.49 
44.43 
44.40 
44.41 
44.40 
44.40 
44.39 
44.40 

44.74 
44.78 
44.79 
44.79' 
44.82 
44.86 
44.89 
44.88 
44.89 
44.90 
44.84 
44.82 
44.81 
44.71 
44.70 
44.78 

44.89 
44.94 
44.96 
44.70 
44.69 
44.72 
44.68 
44.74 
44.68 
44.70 
44.68 
44.66 
44.65 
44.67 
44.69 



45.00 

17  

44.99 

18 

44.98 

19 

44.95 

20 

44.90 

21 

44.90 

22 

44.92 

2S 

44.84 

21 

44.82 

2.'> 

44.81 

26 

44.76 

27 

44.70 

2H 

59.14 
58.90 
68.64 

44.70 

29 

44.74 

30 

44.60 

31 

44.58 

PRIEST  RIVER  AT  PRIEST   RIVER,  IDAHO. 

This  station  was  established  June  28,  1903,  by  T.  A.  Noble,  assisted 
by  G.  H.  Bliss.  It  is  located  at  the  highway  bridge,  on  the  road 
from  the  railroad  station  at  Priest  River  to  Priest  Lake.  The  gage 
is  a  vertical  board  nailed  to  a  pile  on  the  downstream  side  of  the  right 
pier  of  the  highway  bridge.  A  ladder  is  attached  to  the  pier  to 
facilitate  reading  the  gage.  It  is  read  once  each  day  by  George 
Young.  Discharge  measurements  are  .made  from  the  downstream 
side  of  the  bridge,  to  which  the  gage  is  attached.  The  initial  point 
for  soundings  is  the  bolt  at  the  end  of  the  guard  i*ail  at  the  right  bank. 
A  circle  has  been  painted  around  the  bolt.  The  channel  is  straight  for 
200"  feet  above  and  for  300  feet  below  the  bridge.  Both  banks  are 
high,  wooded,  and  not  liable  to  overflow.  Extending  from  each  pier 
of  the  single-span  bridge  to  the  bank  is  a  breakwater  composed  of 
piles  faced  with  planks.  These  breakwaters  make  the  current  slug- 
gish between  the  piers  and  the  banks.  Under  the  niain  span  of  the 
bridge,  a  distance  of  120  feet,  the  current  is  swift.  The  bed  of  the 
stream  is  composed  of  gravel.  Bench  mark  No  1  is  the  bolt  in 
the  guard  rail  at  the  west  end  of  the  bridge,  which  is  used  as  the  initial 
point  for  soundings.  Its  elevation  is  29.04  feet  above  the  zero  of  the 
gage,  and  2,079.7  feet  above  sea  level.  Bench  mark  No.  2  is  a  spike 
driven  in  a  stump  under  the  right  approach  to  the  bridge.  Its  eleva- 
tion is  17.58  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 
IRR  100—04 26 
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Discharge  measurements  made  on  Priest  River  at  Priest  River^  Idaho,  in  190S. 


Date. 


Hydrographer. 


June  28 1  T.  A.  Noble. 

July  14 !  G.  H.  Blise. 

August  7 do 

September  2 , do 

October  27 , do 


Gage 
height. 

Feet. 
9.68 
5.90 
4.48 
3.65 
3.75 


Discharge. 

Sec&ttd-ftet, 

5,002 

2,671 

1,5;« 

933 

974 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17 


27. 
28. 
29. 
80. 
81. 


Mean  daily  gage  height,  in  feet,  of  Priest  River  at  Priest  River,  Idaho,  for  1903. 


Day. 


I  June.  '  July. 


i8.:.::..;:::::::.:::::::::::::::::::::::::j:::::::: 

19 1 

20 

21 

22 

23 

24 : 

25 i 

26 

9.64  ' 
9.45  I 
9.17  I 


8.90 
8.70 
8.41 
8.09 
7.82 
7.55 
7.31 
7.06 
6.83 
6.69 
6.49 


5.94 

5.81 

5.71 

5.60 

5.50 

5.40 

5.31 

5.22 

5.21 

5.11 

5.07 

5.10 

5.03 

4.98 

4.79  I 

4.71 

4.65  I 

4.63  I 


Aug. 


4.51 
4.60 
4.52 
4.50 
4.50 
4.49 
4.49 
4.49 
4.49 
4.00 
4.49 
4.45 
4.40 
4.36 
4.29 
4.30 
4.22 
4.20 
4.15 
4.09 
4.01 
4.00 
4.01 
4.00 
3.98 
3.97 
3.92 
3.87 
8.84 
8.78 
3.71 


Sept. 


Oct.       Nov.        Dec. 


3.69 
3.63 
3.60 
3.58 
8.68 
3.67 
3.91 
3.85 
3.83 
3.78 
3.80 
3.76 
8.74 
8.67 
3.62 
8.61 
3.60 
3.58 
8.65 
8.60 
3.65 
8.87 
3.88 
8.49 
8.49 
3.51 
8.52 
8. 62 
8.60 
3.61 


3.50 
3.49  I 
3.48  , 
3.47  I 
3.65 
3.91  I 
3.85 
3.76  : 
3.71 
3.69 
8.75  I 
8.78  , 

3.80  i 
8.81 

3.81  I 
3.81 

3.82  I 
3.85 
3.82  I 
Z.U 
3.»1 
3.80 
3.80  i 
3.78 
3.78  I 
8.75  , 
8.74 
3.74  ' 
3.72  j 
8.72  I 
3.7 


3.70 
8.70 
8.69 

3.eo 

3.68 
3.91 
4.19 
4.03 
4.00 
4.05 
8.d5 

3.78  ' 
S.S4 
3.99  I 
3.85 

3.79  • 
3.70 
3.70 
3.60 
3.72  ; 
3.74 
3.89 
8.88 
3.84 

3.80  ' 
3.78  ' 
3.78 
8.80  1 
8.78 
8.9S  1 


1.72  !- 


4.2^ 
4.11^ 
4-tf» 
4.W 
4.0:: 
4.05 
4.0Q 
4.(1 
4.  «i.i 

3.y6 

8.96 
3.99 
4.14 

4.17 
4.20 
4.06 
•  -1. 15 
4.11 
4.10 
4.19 
A.iH 
4.01 
3.99 
3.96 

s.ga 

S.S4 
3- S3 
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MISSOULA   RIVER  AT  MISSOULA,  MONT. 

The  original  station  was  established  July  10,  1898,  by  Cyrus  C. 
Babb,  and  was  located  at  Higgins  Avenue  Bridge  in  Missoula.  As 
the  river  at  this  point  flows  in  two  channels,  in  which  fluctuations 
occur,  this  location  was  abandoned  and  a  new  one  found  May  27, 1899, 
some  distance  downstream  at  the  bridge  of  the  Bitterroot  Valley 
division  of  the  Northern  Pacific  Railway.  The  river  here  is  practi- 
cally in  one  channel,  except  in  times  of  flood,  when  some  water  oasses 
through  a  slough  600  feet  south  of  the  bridge. 

The  measurements  are  made  from  the  downstream  side  of  the  bridge, 
the  initial  point  for  soundings  being  over  the  northeast  abutment 
opposite  the  center  of  the  first  angle  block  of  the  truss. 

The  riprapping  around  the  crib  piers  of  the  bridge  and  remains  of 
old  cribs  and  piling  in  the  channel  under  the  bridge  cause  eddies 
which  decrease  the  accurac}'  of  measurements.  At  flood  heights  there 
is  a  visible  diflference  in  the  elevation  of  the  water  surface  above  and 
below  the  station. 

The  gage  is  located  on  the  right  bank  of  the  river  some  400  feet 
above  the  station.  It  is  of  the  wire  type,  and  consists  of  a  horizontal 
timber  bolted  to  a  cottonwood  tree.  Timbers  above  and  below  and 
guy  wires  bi-ace  it  securely. 

The  correct  length  of  wire  from  marker  to  bottom  of  weight  is 
21.95  feet.  The  elevation  of  the  gage  datum  is  3,162.18  feet  above 
sea  level. 

The  gage  is  read  twice  each  day  by  Thomas  E.  Westby.  The  bench 
mark  consists  of  a  United  States  Geological  Survey  iron  post  on  Front, 
2(X)  feet  west  of  McCormick  street,  100  yards  east  of  the  gage,  on  the 
north  side  of  the  highway.  Its  elevation  is  3,194.64  feet.  The  height 
of  the  river  was  read  at  the  three  rods  during  1899,  but  all  subsequent 
readings  have  been  made  from  No.  3. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  jneasurements  of  Missoula  River  at  Missoula,  Mont.,  in  1903, 


Date. 


Hydrographer. 


April  24 F.  M.  Brown  -. 

June  30 C.  D.  Flaherty. 

July  13 \ do 

September  12 do 

Octobere ;  J.  H.  Sloan 


leight. 

Discharge. 

Feet. 

Second-feet. 

5.22 

3,776 

6.40 

6,580 

5.55 

3,661 

3.96 

1,670 

3.60 

1,836 
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Mean  daily  gage  height,  in  feet,  of  Missoula  River  at  MissouUi,  Mont.,  for  1903. 


Day. 


Jan.    Feb.  !  Mar. 


1, 
2. 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21, 
22 
23. 
24 
25. 
26 
27 
28 
29 
30 
31 


1 


5.00 
5.00 
5.  DO 
4.80 
4.30 
4.15 
4.10 
4.10 
4.00 
8.98 
4.00 
3.95 
3.95 
(«) 
(«) 
(°) 
(«) 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(°) 
(«) 
(«) 
(°) 
(«) 
(") 


'  (a) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(°) 
(«) 
(«) 
(«) 
(«) 
I  (") 
I    (a) 

I    («) 

I    («) 

(a) 

I  («) 
I  («) 
I    (a) 

I    (") 

1     (") 

(«) 

3.60 


3.60 

3.58 

3.55 

3.50 

8.50 

3.40 

3.40 

3.40 

3.45 

3.55 

3.68 

3.78 

4.00 

4.13 

4.20 

4.20 

4.13 

3.95 

3.88 

3.70 

3.75 

3.80 

i  3.85 

j  4.00 

I  4.20 

I  4.35 

'  4,50 

I  4.65 

j  4.75 

'  5. 15 

I  5.58 


Apr. 


5.55 
4.90 
4.65 
4.45 
4.40 
4.23 
4.20 
4.18 
4.35 
4.50 
4.55 
4.45 
4.28 
4.23 
4.35 
4.50 
4.60 
4.65 
4.63 
4.70 
4.88 


May. 


5.33 
5.25 
5.10 
5.13 
5.20 
5.20 
5.68 
5.95 
6.05 
5.93 
5.75 
5.70 
5.95 
6.63 
6.85 
6.95 
7.00 
6.72 
6.55 
6.10 
5.95 


4.85  I  5.92 
5.15  ,  5.90 
5.23 
5.28 


1  ' 


5.25 
5.43 

5.58 
5.65 
5.53 


5.85 
5.83 
5.95 
6.13 
6.50 
6.85 
6.88 
7.25 


June.,  July.  Aug.   Sept.    Oct.  ,  Nov.    Dec. 


8.55 
8.95 
9.38 
9.65 
9.68 
9.65 
9.38 
9.25 
9.30 
9.15 
8.63 
8.88 
8.38 
8.38 
8.15 
8.03 
7.98 
7.85 
7.58 
7.45 
7.23 
7.18 
7.08 
6.90 
6.80 
6.70 
6.63 
6.55 
6.58 
6.28 


I  6.15 
I  6.08 
'  6.00 
I  6.10 
j  6.12 
1  6.07 
j  6.00 

6.02 
{  6.00 
>  5.90 
[  5.88 

5.73 
;  5.60 
!  6.50 

5.43 
'  5.30 
I  5.20 

5.05 
I  4.93 
,  4.85 

4.80 
I  4.75 

4.70 
!  4.70 
;  4.65 

4.65 
I  4.58 

4.60 
I  4.50 
I  4.55 

4.50 


4.50 

4.50 

4.45 

4.48 

4.45 

4.35 

4.80 

4.28 

4.23 

4.25 

4. -20 

4.18 

4.13 

I  4.00 

I  4.00 

I  4.00 

4.00 

I  8.92 

'  3.90 

!  8.93 

8.80 

!  3.70 

j  8.70 

3.73 

j  3.70 

3.75 

I  3.87 

j  3.80 

I  3.73 

I  3.70 

3.70 


3.70 
8.70 
3.65 
3.67 
3.73 


3.45 
3.45 
3.48 
3.50 
3.50 


3.78  I I  8.52 


8.76 

3.77 

3.88 

3.87 

3.95  I 

4.00  I 

4.00 

3.98 

3.95 

4.00 


3.80 
3.80 
8.77 
3.70 
3.70 
8.70 
3.70 
3.70 
3.70 
8.65 
8.60 


3.50 
8.50 
3.50 
3.45 
3.45 
3.42 
3.42 
3L40 
3.45 
3.42 
(«) 
(«) 
(«) 
(«) 
<«) 


I 


■  3.60  <3.50 
3.50  <«.50 
8.50  «^50 
3.50  1^8,50 
3.50  'U.so 
3.50  <^50 
3.4»  |f3.50 
8.45  (a)  I 
3.45  (a) 
3.45    ' 


CSV 

CZ    ST 

3  4^^ 

3.4J 

3.4'^ 
3  4.1 

3.;:' 

•-3.X' 
c  3.  Vr 


alee. 


b  Gage  broken  September  17  to  October  11, 1903. 


<^Totopof  lee. 
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Rating  table  for  MisaotUa  River  at  Miswula,  Motit.^  for  190S. 
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1      Gage 
height. 

I)iK>harge. 
Sccond-Jret. 

Gage 
height. 

Discharge. 
Second-Jeet. 

Gage 
height. 

DiK>harge. 

Gage 
height. 

DlNcliarge. 

Frrt. 

Pert. 

1        Fret. 

Second/eft. 

Fett. 

Second-/ret. 

3.4 

1,530 

4.7 

2,710 

1       6.0 

5,380 

7.3 

10,060 

3.5 

1,590 

4.8 

2,870 

6.1 

5,660 

7.4 

10,  520 

3.6 

1,650 

4.9 

3,050 

•      6.2 

5,940 

7.5 

10, 980 

3.7 

1,710 

5.0 

3,240 

I       6.3 

6,240 

7.6 

11,460 

3.8 

1,780 

5.1 

3,430 

6.4 

6,560 

7.7 

11,940 

;  3.9 

1,860 

5.2 

3,620 

6.5 

6,900    ; 

7.8 

12,420 

1       4.0 

1,940 

5.3 

3,820 

6.6 

7,240 

7.9 

12,900 

4.1 

2,020 

5.4 

4,020 

6,7 

7,600 

8.0 

13,400 

4.2 

2,110 

5.5 

4,220 

6.8 

7,980 

8.1 

13,900 

4.3 

2,210 

5.6 

4,440 

6.9 

8,380     , 

8.2 

14,400 

'       4.4 

2,320 

5.7 

4,660    * 

7.0 

8,780 

8.3 

14,900 

4.5 

2,440 

5.8 

4,880 

7.1 

9,200 

4.6 

2, 570 

5.9 

5,120 

7.2 

9,620 

Tangent  at  8  feet  gage  height,  with  differences  of  500  per  tenth. 

Estimated  monthly  discharge  of  Missotda  River  at  Missoula^  Mont.,  for  190S, 
[Drainage  area,  6,960  square  miles.] 


Month. 


January  «. . . 
February  «. . 

March^ 

April 

May 

June 

July 

August 

September  « 

October  « 

November  o. 
December  fl . , 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


4,440 
4,550 
9,840 
21,900 
5,800 
2,440 


Minimum. 


1,530 
2,110 
3,430 
6,240 
2,440 
1,710 


Mean. 


The  year  . 


3,400 


Total  in      I 
acre-feet.      Second-feet 


Depth  in 


'"'mT.""  ,   '-»>- 


1,900 

116, 826 

0.319 

0.368 

1,700 

94, 413 

.285 

.297 

2,018 

124, 082 

.339 

.391 

2,949 

175,478 

.495 

.556 

5,817 

357, 673 

.976 

1. 130 

13, 950 

830, 083 

2.340 

2.610 

3,976 

244, 475 

.667 

.768 

1,995 

122,667 

.  335 

.386 

1,800 

107,  lor 

.302 

.337 

1,700 

104,529 

.285 

.329 

1,500 

89, 256 

.252 

.281 

1,500 

92, 231 

.252 

.291 

2, 458, 820 


.571 


7.744 


a  Estimated. 
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BITTERROOT  RIVER  NEAR  MISSOULA,  MONT. 

This  station  was  established  July  6,  1898,  by  C.  C.  Babb.  The  sta- 
tion is  located  at  the  Backhouse  wagon  bridge,  on  the  main  road«  7 
miles  southwest  of  Missoula,  Mont.  As  it  is  not  far  above  its  junc- 
tion with  the  Missoula  River,  it  will  give  the  full  discharge  of  the  Bit- 
terroot.  The  first  gage  established  had  a  length  of  wire  of  22.83  feet, 
and  the  center  of  the  axle  of  the  gage  pulley  was  3.801  feet  below  the 
bench  mark.  On  April  8,  1901,  the  bridge  was  washed  out,  but  was 
immediately  replaced.  The  station  was  then  reestablished  with  a  gage 
wire  of  diflFerent  length.  Observations  were  discontinued  November 
1,  1901,  but  were  begun  again  in  1903.  The  length  of  the  gage  wire 
on  October  8,  1903,  was  found  to  be  30.40  feet,  at  which  time  the 
center  of  the  gage  pulley  was  6.70  feet  above  the  U.  S.  Geological 
Survey  bench-mark  post.  The  marker  on  the  wire  is  taken  as  the 
end  of  the  wire.  Until  October  10, 1903,  the  observer  has  been  Donald 
Buckhouse.  The  present  gage  reader  is  Frank  Mitchell.  Discharge 
measurements  are  made  from  the  downstream  guard  rail  of  the  wagon 
bridge,  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  a  point  marked  0  over  the  center  of  the  northeast  bridge  pier.  All 
distances  are  marked  on  the  hand  yslU.  The  channel  is  nearly  straight 
above  and  below  the  station.  The  right  bank  is  low  and  liable  to  over- 
flow. The  left  bank  is  high  and  rocky  and  juts  out  into  the  river  at 
flood  stages  so  that  the  channel  is  then  congested  at  the  bridge.  The 
bed  of  the  stream  consists  of  gravel  and  is  fairly  constant.  The  depth 
varies  from  3  to  6  feet. 

The  bench  mark  is  a  standard  U.  S.  Geological  Survey  post  set  25 
yards  northwest  of  the  bridge.  Its.  elevation  above  gage  datum  i.s 
19.37  feet,  and  above  sea  level  (Missoula  datum)  is  3,140  feet.  The 
center  of  the  gage  pulley  has  an  elevation  of  26.07  feet  above  gage 
datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Discharge  measuremenU  of  BiUerroot  River  near  MUaoukif  MorU.y  in  1903, 


Date. 


Hydro^rapher. 


Qafi^e  height. 


April  25 F.M.Brown. 

Mav23 J.S.Baker.., 


June  1 

June  16 

June  29 

July  12 

August  10 

September  13  , 
Octobers 


C.  D.  Flaherty 

do 

do 

do 

L.  A.  Cowan  . . 

do 

J.H.Sloan  ... 


Ftei. 


3.40 
7.05 
8.20 
6.86 
4.45 
2.30 
2.70 


Dischax^e. 


Second-feet. 
4,131 
3,377 
9,982 
12,637 
9,121 
4,217 
1,546 
1,463 
1,683 


Mean  daily  gage  height,  in  feet,  of  BiUerroot  River  near  Missoula,  Mont,,  for  1903. 


Day 

1  June. 

July. 

AUK. 

Sept. 

Oct. 

Nov. 

Dec. 

1 
1 

5.80 
5.60 
6.50 
4.90 
4.80 
4.90 

2.60 
2.40 
2.50 
2.60 
2.60 

1.80 
1.20 
1.30 
1.20 
1.20 



2.60 
2.50 
2.40 
2.40 
2.30 
2.30 

2.40 

2     

8.00 

2.80 

3    

9.10 

2.70 

4 

9.70 

2.60 

5        

9. 90 

2.60 

6 

!   9.40 

2.50 

7  

'   9.00 

6.00 
5.10 
4.80 
4.60 
4.50 
4.50 

2.40 
2.50 
2.00 

(&) 
1.90 

2.30 
2.40 
2.60 
2.50 
2.40 
2.30 

2.50 

8 

j   8.90 

!   9.10 

1 

2.60 

9         



2.50 

10  

'   9.20 

:::::::: 

2.90 
2.50 
2.60 

2.50 

11  

8.80 

2.60 

12 .^. ;   9.10 

2.50 

13  

1   8.60 

4.60 
4.50 
4.30 
4.00 
3.90 

1.70 
1.60 
1.60 
1.70 
1.60 

2.80 
3.40 
3.80 
3.20 
3.10 

2.40 
2.40 
2.40 
2.80 
2.80 

2.60 

H 

!   8.30 

2.60 

15            

8.40 

2.60 

16      

8.60 

2.60 

17 

1   8.60 

2.60 

18 

8.40 

3.70 

1.70 

3.10 

2.20 

2.60 

19 

7.80 

3.60 

1.60 

8.00 

2.10 

2.50 

20 

7.80 

8.  GO 

1.50 

2.90 

2.10 

2.40 

21 

7.30 

3.60 

1.40 

2.90 

2.10 

2.40 

22 

6.90 

3.50 

1.20 

2.80 

2.50 

2.40 

23 

6.80 

3.40 

1.30 

2.80 

2.60 

2.30 

24 

6.10 

3.20 

1.20 

2.70 

2.60 

2.30 

2.5 

6.00 

8.10 

1.20 

2.70 

2.50 

2.20 

26 

6.00 

1.30 

2.70 

2.40 

2.10 

27 

6.80 

1.20 

2.60 

2.40 

2.10 

28 

6.50 

1.40 

2.60 

2.40 

2.10 

29 

6.?0 

1.40 

2.60 

2.80 

2.20 

30 

1   6.20 

1.30 

2.60 

2.80 

2.80 

31 

, 

1.40 

2.50 

2.20 

a  Observer  absent  from  September  6  to  October  10. 


b  Qa^e  stolen. 
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STREAM   MEASUREMENTS   IN   1903,  PART  IV. 


[NO.  100. 


BITTERROOT  RIVER  NEAR  GRANTSDALE,  MONT. 

This  station  was  established  April  25, 1902,  by  H.  B.  Waters.  It  is 
located  on  the  highway  bridge  2  miles  southwest  of  Grantsdale  and  5 
miles  southwest  of  Hamilton,  Mont.  The  gage  is  of  the  wire  type 
and  fastened  to  the  downstream  truss  of  the  bridge.  The  scale  board 
is  graduated  to  feet  and  tenths,  and  is  read  daily  by  T.  J.  Holt,  who  lives 
about  a  quarter  of  a  mile  north  of  the  gage. 

Two  large  ditches,  the  new  Hedge  and  the  Republican,  are  taken  out 
of  the  river  some  distance  above  the  station.  They  irrigate  extensive 
farm  lands  and  orchards  in  the  vicinity  of  Hamilton. 

The  length  of  the  wire  from  the  end  of  the  weight  to  the  marker  is 
25.67  feet.  Discharge  measurements  are  made  from  the  highway 
bridge  on  the  downstream  side.  The  initial  point  for  sounding  is  a 
notch  on  the  hand  rail  over  the  northeast  bridge  pier.  The  channel  is 
straight  both  above  and  below  the  station. 

The  stream  has  a  moderate  velocity.  The  right  bank  has  a  gentle 
slope  for  about  100  feet,  when  it  terminates  in  a  high  bank  which  is 
not  liable  to  overflow.  The  left  bank  is  high  and  is  formed  above  the 
bridge  by  a  railroad  fill.  The  bed  of  the  stream  is  composed  of  gravel 
and  bowlders.  Bench  mark  No.  1  is  a  wire  nail  driven  in  the  northeast 
side  of  a  large  pine  stump  and  marked  "B.  M.  24.40.'"  The  stump  is 
across  the  road  from  the  west  end  of  the  bridge.  The  elevation  above 
the  gage  datum  is  24.40  feet.  Bench  mark  No.  2  is  the  northwest  bolt 
in  the  north wCvSt  abutment  plate  of  the  bridge.  It  is  marked  **B.  M. 
19.36."    Its  elevation  above  the  gage  datum  is  19.36  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  jneasurements  of  BiUerroot  River  near  GrantsdaUy  Mont.,  in  I90S. 


Date. 


April  28 

May  29 

June  16 

June  24 

July9 

August  14  . . . 
September  9  . 


Mydrographer. 


F.  M.  Brown.., 
C.  D.  Flaherty. 
do 


.do 
.do 
,do 
.do 


Oct()ber9 1  J.  H.  Sloan. 


Gage 
heliht. 

DiBchargv. 

Feet, 

ScCORd-ffft. 

3.59 

3, 2S:i 

4.a5 

4,76;i 

6.10 

9,075 

4.50 

3,914 

3.50 

2.3I1S 

1.25 

322 

1.35 

338 

2.36 

647 
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Mean  daily  gage  heighty  in  fed,  of  Bitterroot  Riter  near  Gm'nUdale,  Mont.,  fur  1903. 
Diiv.  3 An.    Feb. 


1. 


9., 
10.. 
11.. 
VI. 
13. 
14. 
15. , 
16. 
17-, 
IS. 
19.. 
20. 
•21 . 
•22. 
•n. 
24. 
'25., 
2ii. 
27. 
28. 
29. 
30. 
31. 


l.«0 
1.80 
1.90 
1.90 
1.90 
2.00 
2.00 
2.01 
2.00 
1,90 
2.00 
2.01 
1.90 
1.90 
1.90 
2.00 
2.00 
2.10 
2.00 
2.00 
2.00 
2.00 
1.90 
1.80 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
2.00 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1,80 
1.80 
1.80 
1.80 


I 


Mar.    .Apr.    May.  June.  July.  Aug.  Sept.    (X*i.    Nov.  ^  Dec. 


1.90 
2.00 
2.00 
2.00 
1.90 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
2.00 
2.00 
1.90 
1.90 
1.80 
1.80 
1,70 
1.70 
1.70 
1.70 
1.80 
1.80 
2.00 
2.10 
2.20 
2.80 
2.40 
2.50 
2.60 


2.60 
2.50 
2.40 
2.30 
2.30 
2.20 
2.20 
2.10 
2.20 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.40 
2.60 
2.50 
2.50 
2.60 
2.90 
3.20 
3.50 
8.50 
3.60 
3.70 
3.70 
3.70 
3.60 


3. -20 
3.10 
3.00 
3.20 
3.30 
3.60 
4.00 
4.00 
3.80 
3.60 
8.30 
3.40 
3.70 
4.60 
4.30 
4.50 
4.00 
3.80 
3.60 
3.40 
3.20 
3.20 
3.10 
3.10 
3.10 
3.30 
3.70 
4.00 
4.10 
4.30 
6.10 


6.10 

7.00 

7.80 

6.70 

6.40 

6.30 

6.30 

6.40  , 

6.70 

6.40 

6.30 

6.-20 

6.20 

6.00 

6.10 

6.20  > 

6.10 

5.80 

5.60 

5.80 

5.20 

5.00 

5.00 

4.70  ' 

4.40 

4.50 

4.70  I 

4.60  \ 

4.80  \ 

4.40  i 


4.00 
3.80 
3.50 
3.30 
3.50 
3.70 
3.60 
3.50 
3.50 
3.40 
3.30 
8.30 
3.30 
3.80 
3.20 
3.10 
3.00 
2.90 
2.90 
2.80 
2.80 
2.80 
2.70 
2.70 
2.60 
2.50 
2.40 
2.40 
2.30 
2.30 
2.20 


2.20 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
1.90 
1.80 
1.70 
1.70 
1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.40 
1.40 
1.40 
1.80 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.30 


1.30 

1.20 

1.20 

1.20 

1.-20 

1.20 

1.30  ' 

2.50  j 

2.50  , 

2.60  . 

2.60 

2.10 

2.00 

1.90 

1.90 

1.90 

1.80 

1.80 

1.80 

1.80 

1.90 

1.90  \ 

1.90 ; 

1.90  I 

1.90 

1.90 

2.00 

2.00 

2.00 

2.00 


1.90 
1.90 
1.90 
2.00 
2.20 
2.40 
2,30 
2,30 
2.40 
2.60 
2.80 
2.90 
2.60 
2.60 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 


2.10 
2,10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.00 
2,00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.00 
2.00 
2.10 
2.10 
2,20 
2.30 
2.30 
2.20 
2. -20 
2.10 
2.10 
2.10 
2.20 
2.20 


2.50 
2.50 
2.40 
2.30 
2. -20 
2.20 
2.20 
2. '20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.10 
2.10 
2.20 
2.20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

(«) 

(«) 


aFroren. 


Rating  table  for  Bitterroot  River  near  Orantsdale,  Mont.,  for  1903. 


Gage 
height. 


Discharge. 


Fcft.      I  Second-Jcet. 


1.0 

125 

1.1 

'  135 

1.2 

150 

1.3 

175 

1.4 

205 

1.5 

240 

1.6 

280 

1.7 

340 

1.8 

395 

1.9 

460 

2.0 

530 

2.1 

615 

Gage 
height. 


Discharge. 


Feet.        Second/ert. 


\' 


2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 


700 
790 
900 
1,020 
1,150 
1,290 
1,430 
1,585 
1,745 
1,910 
2,085 
2,265 


Gage 
height. 


Feet. 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 


Discharge. 

I  Second-feet. 
2,450 

'  2,650 
2,850 
3,050 
3,255 
3,470 
3,700 
4,140 
4,575 
5,005 
5,440 
5,900 


[leight. 


heigl 


Fed. 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.3 


Discharge. 

Sf'rond-/(ft. 

6,380 

6, 855 

7,325 

7,790 

8,340 

8,970 

9,670 

10, 370 

11,075 

11,795 

12,  875 


1903  rating  table  same  as  1902. 
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[iro.  100. 


EttimcUed  monthly  discharffe  of  Bitterroot  River  near  GranUdale,  Mont,,  for  I90S. 
[Drainage  area,  1,560  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Total  in  acre-' 
I  feet.  Second-feet 

i  Maximum.     Minimum.       Mean.  per  square 

mile. 


January  . 
February 
March... 

April 

May 


I 


700 
530 
1,150 
3,050 
6,150 
June i      12,875 


July 

August 

September. 
October  ... 
November . 
December  . 


The  year. 


3,700 
700 

1,150 

1,685 
790 

1,020 


12,875 


395 
395 

340  I 
615  I 
1,745 
4,575 
700 
175 
150 
460 
530 
630 


150 


518 

471 

519 

1,409 

3,031 

7,968 

1,912 

334 

481 

825 

615 

650 


31,850 

26,158 

31,912 

83,841 

186,369 

474, 129 

117,564 

20,537 

28,622 

50,727 

36,596 

39,967 


1,561  ,  1,128,272 


0.334 

.3(H 

.335 

.909 

1.955 

6.141 

1.234 

.215 

.310 

.532 

.397 

.419 

1.007 


Depth  in 
inches. 


0.38O 

.317 

.386 

I.OIU 

2.2.V> 

5.736 

1.424 

.24^ 

.346 

.617 

.443 

.48:^ 

13.  tv>l 


BIG  BLACKFOOT  RIVER  NEAR  BONNER,    MONT. 

This  station  was  established  for  general  information  purposes  in 
July,  1898,  by  C.  C.  Babb.  It  is  situated  a  short  distance  above  the 
junction  of  Big  Blackfoot  with  Hellgate  River,  at  the  county  high- 
way bridge  one-half  mile  west  of  Bonner  and  6  miles  east  of  Mi^- 
soula.  The  power  dam  of  the  Big  Blackfoot  Milling  Company  is  about 
1,000  yards  above  the  station,  and  interferes  with  the  natural  flow  of 
the  water.  The  opening  and  closing  of  the  gates  causes  abrupt  change-^ 
in  the  gage  heights.  The  channel  at  the  station  is  straight.  Both 
banks  are  high  and  rocky.  They  are  clothed  with  a  vegetation  of 
bushes  and  single  trees.  Neither  bank  is  subject  to  inundation.  The 
bed  of  the  river  is  rocky  and  covered  with  cobbles  and  bowlders.  It 
is  not  liable  to  change.  The  depth  of  water  varies  from  4  to  10  feet. 
The  current  is  very  swift  and  can  seldom  be  gaged  without  guying  the 
meter.  The  discharge  measurements  are  made  from  the  bridge,  the 
distances  being  marked  on  the  downstream  hand  rail.  The  initial  point 
is  a  notch  marked  "  0  "  at  the  left  end  of  the  downstream  hand  rail.  The 
gage  is  attached  to  the  upstream  guard  rail.  It  is  of  the  wire  type  and 
reads  to  feet  and  tenths.  The  marker  is  a  wire  knot  near  the  handle. 
The  distance  from  the  bottom  of  the  weight  to  the  marker  is  22.75 
feet.  The  observer,  John  McCormick,  who  lives  at  the  bridge,  reads 
the  gage  twice  a  day. 
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Bench  mark  No.  1  is  a  temporary  bench  mark  of  the  topographic 
division  of  the  Geological  Survej'.  It  is  a  crosscut  in  the  northeast 
corner  of  the  top  of  the  northeast  abutment  of  the  Northern  Pacific  Rail- 
way bridge  near  Bonner.  Ics  elevation  is  3,290.30  feet  above  sea  level. 
Bench  mark  No.  2  is  a  standard  United  States  Geological  Survey  iron 
post  located  in  front  of  McCormick's  house,  near  the  highway  bridge. 
Its  elevation  is  3,246.038  feet  above  sea  level.  The  elevation  of  the 
axle  of  the  gage  pulley,  which  serves  as  a  temporarj'  bench  mark,  is 
3,251.68  feet  above  sea  level. 

The  zero  of  the  gage  is  3,220.702  feet  above  sea  level.  All  eleva- 
tions refer  to  Missoula  datum — 25.34  feet  above  gage  datum.  The 
elevation  of  the  axle  of  the  gage  pulley,  which  serves  as  a  temporary 
bench  mark,  is  30.98  feet  above  gage  datimi. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  meamremenU  of  Big  Blackfoot  River  near  Bonner ^  Mont.,  in  190S. 


Date. 


Hydro^riipher. 


Gage 
height. 


Discharge. 


April  26 F.M.Brown... 

May  23 J.  S.  Baker.... 

June29 C.  D.  Flaherty. 

July  13 do 

September  13 do 

Octobers J.  H.  Sloan.... 


Feet 
2.25 
2.90 
3.60 
2.55 
1.10 
.75 


Second-feet. 
2,352 
2,979 
3,830 
2,003 
948 
888 


Mean  daily  gage  height ,  in  feet,  of  Big  Blackfoot  River  near  Bonner,  Mont.,  for  19()S. 


Day. 


May.  '  June.      July.      Aug.      Sept. 


1. 
2. 
8. 
4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18.. 
19.. 

ao.. 


4.25  • 

4.45 ; 

4.05  ! 
8.95  ! 


3.65 
8.40 


5.35 
6.30 
6.80 
7.06 
6.85 
6.65 
6.50 
6.35 
6.25 
5.95 
5.65 
5.60 
5.80 
5.85 
5.50 
5.30 
5.20 
5.20 
4.95 
4.70 


.45  . 
!.30 
.15  ' 

Lio; 

1.05 
!.00  I 
« Ice  on  bottom  of  river 


1.70 

1.65 

1.60 

1.50  i 

1.50  I 

1.40  I 

1.40 

1.40 

1.86 

1.30 

1.30 

1.30 

1.20 

1.15 

1.10 

1.15 

1.20 

1.20 

1.20 

1.15 


0.95 

.95 

.95 

.85 

.86 

.85 

.90 

.90 

.95 

1.20 

1.20 

1.10 

.95 

1.10 

1.05 

.95 

.90 

1.00 

.90 

.80 


Oct. 


Nov. 


Dec. 


0.96 
.90 
1.00 
1.25 
1.00 
1.10 
1.10 
1.10 
1.25 
1.35 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


1.00 
.90 
.90 
.90 
.90 

1.00 

1.00 
.95 

1.00 

1.10 
.95 
.90 
.90 
.90 

1.10 
.80 
.80 
.80 
.80 

1.15 


1.10 

1.10 

1.05 

1.20 

a  1.70 

1.10 

.90 

1.10 

1.05 

1.10 

.95 

.95 

.60 

1.10 

.90 

.95 

.95 

.90 

.90 

.80 
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[No.ioe. 


Mean  daily  gage  height^  in  feet^  of  Big  Blackfool  River  near  Banner,  Mont,^  in  JCnOS— 

Continued. 


Date. 

May. 

4.65 
4.55 
4.25 
2.80 
2.80 
2.85 
3.00 
3.50 
8.65 
4.00 
4.40 

June. 

July. 

2.a^ 

.     1,90 
1.85 
1.85 
1  75 
1.80 
1.70 
1.70 
1.70 
1.66 
l.«5 

1 
Aug.    , 

1.05 
1.00 
1.00  j 
1.00  ' 
1.00  j 
1.20  1 
1.10  , 
1.16 
1.00  1 
.95  1 
1.00, 

Sept.   ' 

Oct. 

NOV. ; 

Dec. 

21 

0.80' 
.75 

.70  1 
.70 
.70  1 
.80  1 
.85 
.85 
.70 
.70  1 

i 

1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

i.a> 

l.Oll 
1.00  ' 
1.00 
1.00 
.95 
.90 
.95 
.90 
1.00 

o.?*» 

22 

.7^ 

23 



3.60 
3.60 
3.30 

.» 

24 

.JO 

25 

.85 

26 

l.lo 

27 

.<■• 

28 

.75 

29 

.7^ 

30 

.70 

31 

.75 

Rating  table  for  Big  Blackfool  River  near  Bonner,  Mont.,  for  190S, 


Gage 
height. 

Discharge. 
Second-Jed. 

Gage 
height. 

Dischaige. 

Gage 
height. 

FrH. 

Discharge. 
Second-fed. 

Gage 
height. 

Difichajrge. 

Secomf-fert. 

Fed. 

'      Feet, 

Sccond-frd. 

Feet. 

0.5 

700 

1.7 

1,470 

2.9 

2,870 

4.1 

'       4,820 

.6 

740 

1.8 

1,560 

3.0 

3,010     1 

4.2 

5,o:io 

.  7 

780 

1       1.9 

1,660 

3.1 

3,150 

4.3 

5,250 

.8 

830 

1       2.0 

1,770 

3.2 

3,290 

4.4 

5,  480 

.9 

890 

'       2.1 

1,880 

3.3 

3,440 

4.5 

5,  710 

1.0 

950 

2.2 

1,990 

3.4 

3,590 

4.6 

5,940 

1.1 

1,010 

'      2,3 

2,100 

3.5 

3,740    1 

4.7 

6,180 

1.2 

1,070 

'       2.4 

2,210 

i      3.6 

3,900 

4.8 

6,420 

1.3 

1,140 

1       2.5 

2,330 

!      3.7 

4,070 

4.9 

6,660 

1.4 

1,220 

,       2.6 

2,460 

3.8 

4,250 

5.0 

6,900 

1.5 

1,300 

2.7 

2,590 

3.9 

4,430 

5  1 

1       7,140 

1.6 

1,380 

2.8 

2,730 

4.0 

4,620    i 

1 

Tangent  at  5  feet,  with  differences  of  240  per  tenth.  Measurements  made  in  1903 
between  gage  heights  0.75  and  3.60  feet.  Rating  curve  and  table  extended  above 
and  below  these  points  by  means  of  measurements  made  in  1899  and  1900. 
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EgtimaUd  monthly  discharge  of  Big  BUickfoot  River  near  Bonner,  Mont.,  for  190S. 
[Drainage  area,  2,465  square  miles.] 


DLscharge  in  second-feet. 


Run-off. 


Month. 


Maximum. 


May  15-31 . 

June« 

July 

August 

September . 
October  ... 
November . 
December  . 


6,060 


3,220 
1,470 
1,070 
1,180 
1,040 
1,470 


Minimum. 

Mean. 

2,730 

4,334 

7,575 

1,425 

2,191 

920 

1,105 

780 

889 

890 

1,011 

830 

920 

805 

920 

Total  In     '"~~  ~, 

acre-feot.    '  Second-feet ,  rv_«»f,  i„ 


146, 138 
450,  744 
134,  719 
67,944 
52,899 
62,164 
54,744 
56,568 


1.758 
3.073 
.889 
.448 
.361 
.410 
.373 
.373 


1.111 
3.428 
1.025 
.517 
.403 
.473 
.416 
.430 


a  June  21  to  27  estimated. 
PALOU8E   RIVER   NEAR  HOOPER,  WASH. 

For  some  distance  above  Hooper  the  Palouse  River  consists  of  a  suc- 
cession of  deep  pools,  from  10  to  15  feet  in  depth,  connected  by  short 
riffles.  Its  valley  is  about  one-half  a  mile  in  width  and  is  bordered 
with  basaltic  cliffs  approximately  300  feet  in  height. 

The  measurements  of  Palouse  River  are  of  value  in  showing  the 
amount  of  water  that  could  be  utilized  for  irrigation  on  the  lands  of 
Washtucna  Valley  and  in  the  section  north  of  Pasco.  The  gaging 
station  w»»  established  April  1,  1897,  by  the  land  department  of  the 
Northern  Pacific  Railway.  It  is  about  3  miles  above  the  mouth  of 
Cow  Creek  and  2  miles  below  the  head  of  the  ditch  of  the  Palouse 
Irrigation  Company,  which  carries  25  second-feet  when  full.  No  meas- 
urements were  made  during  1901,  the  rating  table  for  1900  being  used 
for  that  year.  The  1902  table  gives  larger  dischaVges,  and  it  is  prob- 
able that  the  discharges  as  published  for  1901  are  too  small. 

On  September  9,  1897,  the  Geological  Survey  tooTc  charge  of  the 
station  and  it  was  reestablished  by  C.  C.  Babb.  An  inclined  gage  was 
fastened  to  the  right  bank  1  mile  below  the  Northern  Pacific  Railway 
gage  and  opposite  the  water  tank.  When  this  gage*read  2.1  feet  the 
Northern  Pacific  Railway  gage  read  6.1  feet.  A  wire  gage  was  estfib* 
lished  about  20  feet  above  the  cable  by  Sydney  Arnold  in  1903.  The 
gage  was  repaired  and  checked  from  the  original  bench  mark  by  G.  H. 
Bliss,  August  26,  1903.  Its  datum  is  the  same  as  that  of  the  origi- 
nal gage.  The  length  of  the  wire  from  the  end  of  the  weight  to  the 
marker  is  21.67  feet.  It  is  read  once  each  day  by  Frank  Hill.  Dis- 
charge measurements  are  made  by  means  of  a  cable,  car,  tagged  wire. 
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and  stay  wire.  The  stay  wire  is  located  about  60  feet  upstream  from 
the  cable.  The  initial  point  for  soundings  is  the  cable  post  on  the^ 
left  bank.  The  channel  is  straight  for  200  feet  above  and  for  one- 
fourth  of  a  mile  below  the  cable.  The  current  is  swift.  Both  banks  are 
high,  not  liable  to  overflow,  and  covered  with  brush.  The  bed  of  the 
stream  is  rocky  and  free  from  vegetation.  Bowlders  on  the  bed  of 
the  stream  make  it  difficult  to  obtain  accurate  results  at  this  point  at 
low  water.  There  is  but  one  channel  at  all  stages.  Bench  mark  No. 
1  is  the  original  bench  mark  established  by  C.  C.  Babb.  It  is  the 
highest  point  on  a  ledge  of  rock  on  the  left  bank  200  feet  below  the 
cable  directly  opposite  the  point  at  which  the  inclined  gage  was  located. 
It  is  painted  black.  Its  elevation  is  7.60  feet  above  gage  datum. 
Bench  mark  No.  2  is  the  top  of  a  large  rock  on  the  right  bank  2oO 
feet  west  of  the  cable  post  and  115  feet  from  the  water^s  edge.  It^ 
elevation  is  10.88  feet  above  gage  datum.  Bench  mark  No.  3  is  a 
spike  on  the  west  side  of  the  cable  post  on  the  right  bank.  It  is  near 
the  surface  of  the  ground,  and  has  an  elevation  of  10.26  feet  above 
gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Diacharge  measurements  of  Palouse  River  near  Hooper,  Wash.,  in  190S. 


Date. 

Hydrograpber. 

Gafe 
height. 

Discharge. 

April  21 

Svdnev  Arnold 

F^eL 
5.28 
.96 
1.87 
2.75 
2.73 
2.51 
2.61 
2.51 
2.51 
2.41 

Setand-feet. 
1,546 
25 

August  26 

G.  H.  Bliss 

November  18 

do 

133 

December  18 '. 

do 

318 

Do 

C.  B.COX 

do 

330 

December  19 

269 

Do ....:.. 

do 

274 

December  20 

do 

256 

Do 

do 

249 

December  21 

do ..-...-- 

243 
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Mean  daily  gage  height,  infect,  of  Palotise  River  near  Hooper,  Wash.,  for  190S. 


Day. 


Jan. 


4.20 
4.20 

3 5.00 

4 11.40 

5 11,10 

6 11.60 

7 10, 4C 


Feb.    Mar.   Apr.  |  Ma>\  June. 


S  . 

9. 
10. 
11  - 
12. 

13  . 

14  . 
15. 
Iti  . 
17  . 
18. 
19. 
•JO. 
•21  . 
22  - 
23. 
24  . 
•25. 
26. 
•27  . 
28. 
29. 
.SO. 
31. 


8.10 
6.80 
6.20 
5.80 
4.90 
4.70 
4.60 
4.40 
4.10 
3.70 
3.40 
2.80 
2.80 
2.90 

i  5.50 
5.40 
5.60 
8.00 
9.60 

10. 10 
8,50 
6.60 
6.00 
5.60 


5.90 
4.70 
4.40 
4,10 
4.00 
3.90 
4,00 
4.00 
4.10 
4.30 
4.10 
4.10 
3.50 
3.40 
3.20 
8.10 
3.20 
3.25 
3. -25 
3.25 
8.40 
3.70 
4.00 
4.10 
4.10 
4.20 
4.30 
4.20 


4.20 
4.00 
4.00 
3.90 
3.70 
3,70 
3,60 
3.60 
3.60 
3.50 
3.40 
3.60 
4.70 
4.80 
4.76 
4.60 
4.50 
4.46 
4.40 
4.30 
4.30 
4.20 
4.30 
4.30 
4.40 
4.70 
5.10 
5.60 
5.90 
6.70 
8.40 


July.;  Aug. 


8.10 
7.90 
7.40 
6.40 
5.60 
5.10 
4.90 
4.80 
4.60 
5.00 
5.00 
4.90 
4.80 
4.50 
4.80 
4.30 
4.30 
4.30 
4.50 
4.76 
^  5.25 
I  5.15 
I  6.20 
I  5.30 
5.65 
5.40 
5.15 
5.15 
5.15 
■  5.15 


4.80 
4.46 
4.25 
4.15 
4.00 
3.95 
4.00 
4.00 
4.00 
3.95 
3.75 
3.70 
3.60 
3.66 
3.40 
3.40 
3.40 
3.40 
3.56 
4.70 
5.00 
4.50 
4.25 
3.95 
3.80 
3.60 
3.40 
3.30 
3.35 
3.40 
3.40 


8.40 
3.80 
3.80 
3.20 
3,20 
3.00 
2,90 
2.80 
2.70 
2.65 
2.60 
2.46 
2.45 
2.40 
2.40 
2.36 
2.80 
2.26 
•2.10 
2.10 
1.95 
l.M 
1.90 
1,75 
1.70 
1.56 
1.40 
1.30 
1.15 
1.00 


I 


0.86 
.80 
.80 
.60 
.80  i 
.86 
.90  , 
.86 
.80 
.80 
.75  I 
.75 
.70 
.70 
.70  I 
.65  ; 

.65 ; 

.60 
.60 
.55 
.55 
.50 
.60 
.45 
.46 
.45 
.40 
.35 
.36 
.86 


0.30 
.30 
.30 
.80 
.30 
.26 
.25 
.26 
.20 
.20 
.20 
.20 
.15 
.15 
.15 
.16 
.16 
.15 
.15 
.16 
.15 
.10 

a. 95 
.96 
.95 
.95 
.95 
.95 
.95 
.95 
.95 


Sept. 


0.96 
.96 
.96 
1.00 
1.10 
1.10 
1.06 
1.05 
1.05 
1.05 
1.05 
1.05 
l.a"i 
1.05 
1.05 
1.06 
1.05 
1.20 
1.20 
1.15 
1.16 
1.10 
1.10 
1.05 
1.05 
1.10 
1.10 
1.10 
1.05 
1.05 


I  ! 

Oct.  I  Nov.  1  Dec. 


1.05 
1.05 
1.05 
1.05 
1.05 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.40 
1.30 
1.25 
1.46 
1.40 
1.35 
i.35 
1.35 
1.26 
1.25 
1.30 

;  1.35 

.  1.35 
1.25 

j  1.16 
1.20 

I  1.20 
1.20 
1.26 
1.25 


1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.25 
1.80 
1.40 
1.80 
1.90 
1.80 
2.00 
1.86 
1.70 
1.75 
1.70 
1.70 
2.10 
2.15 
•2.50 
2.35 
2.20 
2.10 
2.00 
2.00 


2.00 
2.00 
2.16 
2.65 
2.70 
2.40 
2.20 
2.10 
2.10 
2.10 
2.05 
1.86 
1.85 
1.86 
1.85 
2.06 
•2.10 
2.76 
2.55 
2.50 
2.40 
•2.76 
2.80 
3.10 
3.00 
2.70 
2.50 
2.40 
2.35 
2.20 


n  An  error  of  0.85  in  the  gage  readings  was  dificoTered  at  this  point  and  adjusted. 
ROCK   CREEK   NEAR   ST.    JOHN,  WASH. 

This  station  was  established  October  15,  1903,  b}^  G.  H.  Bliss.  It 
U  located  at  the  hifs^hway  bridge  which  crosses  Rock  Creek  at  the 
outlet  of  Rock  Lake,  three-fourths  of  a  mile  from  the  ranch  of  the 
observer,  C.  K.  Remer.  It  is  9  miles  northeast  of  St.  John,  Whit- 
man County,  Wash.  The  gage  is  a  vertical  rod  fastened  to  the  fifth 
pile  bent  of  the  southeast  or  left-bank  approach.  It  is  read  once 
each  day  by  C.  K.  Remer.  At  high  stages  discharge  measurements 
are  made  from  the  downstream  side  of  the  highway  bridge,  to  which 
the  gage  is  attached.  At  low  stages  they  are  made  by  wading  below 
the  bridge.  The  bridge  is  supported  by  pile  bents  and  has  a  total 
span  of  210  feet.  The  initial  point  for  soundings  is  the  end  post  of  the 
downstream  hand  rail.  The  channel  is  straight  for  200  feet  above  and 
for  75  feet  below  the  station.  The  current  is  sluggish  at  the  bridge 
at  low  stages.  Both  banks  are  low  and  rocky  and  liable  to  overflow 
at  flood  stages.     The  bed  of  the  stream  is  covered  with  rocks  and 
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giTivel  and  in  liable  to  shift  at  flood  stages.  Bench  mark  No.  1  is  a 
spike  driven  into  the  downstream  side  of  the  top  of  the  sill  of  the  third 
pile  bent  from  the  southeast  or  left-bank  approach.  Its  elevation  i< 
12.52  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  top 
of  a  large  rock  on  a  point  of  rocks  on  the  southeast  side  of  the  lake 
about  3,000  feet  above  the  outlet.  Its  elevation  is  16.70  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

The  following  discharge  measurement  was  made  b\^  G.  H.  Bliss  in 
1903: 

December  4:  Gage  height,  10.51  feet;  discharge,  10  second-feet 
Mean  daUy  gage  height,  in  feet,  of  Rock  Creek  near  St.  John,  Wash.,  for  J  90S. 


Day. 

'  Oct.  1  Nov. 

1 

1 
Der,.  , 

10.45 
10.48 
10.52 
10.51 
10.51 
10.53 
10.51 
10.50 
10. 52 
10.55 
10.55 

Day. 

Oct. 

10.06 
10.06 
10.06 
10.  a5 
10.07 
10.06 
10.07 
10.08 

1 
Nov.      Dec.  1 

Day. 

Oct. 

Nov. 

10.40 
10.40 
10.42 
10.42 
10.42 
10.44 
10.44 
10.45 

De. 

1 

,  10.08 

12 

1  13 

1^^ 

15 

16 

17 

18 

19 

20 

21 

22 

10.25     10.56 
10.28  '  10.66 
10.35  1  10.58 
10.32     10.60 
10.30  i  10.65 
10.32     10.68 
10.30     10.70 
10.30  1  10.72 
10.32  1  10.75 
10.35     10.78 
10.38  '  10.80 

23 

2^ 

28 

\^ 

27 

l2« 

..    10.10 
..    10.08 
..    10.10 
..,  10.12 
..    10.20 
..    10.10 
..    10.  OB 
..    10.10 
..    10.12 

10  M 

2. 

1  10.15 

J 1  10.18 

10. » 

4. 
6. 
6 

.| 1  lO.lS) 

10.15 

1  10.18 

10.  }fl 

u  ^ 
ll'  .* 

7. 
8. 
9 

J [  10.20 

10.20 

10.20 

\^ 

'  30 

,«1 

t 

! 

10  ^ 
10  !** 

10. 
11. 

J '  10.22 

,\ 1  10.26 

i 

WALLOWA   RFV^ER  NEAR  ELGIN,  OREO. 

This  station  was  established  November  18,  1903,  by  John  H.  Lewis 
It  is  located  at  the  county  highway  bridge  just  below  the  mouth  of 
Minam  River  and  12  miles  from  Elgin,  Oreg.  The  gage  is  in  2  sec- 
tions of  2  by  6  inch  timber,  located  under  the  lower  side  of  the  bridge 
on  the  left  bank.  Both  sections  are  held  in  place  by  bolts,  cemented 
into  the  solid  rock.  The  lower  inclined  section  reads  from  1.7  to  3  feet. 
The  upper  vertical  section  reads  from  3  feet  to  10  feet.  The  gage 
is  read  once  each  day  by  John  McCulloch.  Discharge  measurements 
are  made  from  the  downstream  side  of  the  single-span  bridge,  to- which 
the  gage  is  attached.  On  account  of  the  velocity  of  the  water  a  stay 
wire  is  used  in  making  discharge  measurements.  The  initial  point  for 
soundings  is  the  end  of  the  bridge  rail  on  the  left  bank.  The  channt^l 
is  straight  for  100  feet  above  and  for  1,000  feet  below  the  station. 
Both  banks  are  high,  rocky,  not  liable  to  ovei*flow,  and  without  tim- 
ber or  brush.  The  current  is  swift.  The  bed  of  the  stream  is  com- 
posed of  gravel,  free  from  vegetation,  and  not  liable  to  shift.  There 
is  but  one  channel  at  all  stages.  Bench  mark  No.  1  is  the  highest 
point  of  the  rock  to  which  the  vertical  section  of  the  gage  is  fai*tened. 
It  is  6  inches  from  the  gage  rod  and  has  an  elevation  of  9.60  feet 
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above  the  zero  of  the  ^ge.  Bench  mark  No.  2'  is  the  center  of  the 
hole  in  the  rock  in  which  the  bolt  supporting  the  vertical  rod  is  set. 
Its  elevation  is  7.07  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

The  following  discharge  measurement  was  made  by  John  H.  Lewis 
in  1903: 

November  18:  Grage  height,  2.60  feet;  discharge,  640  eecond-feet. 
Mean  daily  gage  height^  in  feet ^  of  WaUowa  River  near  Elgin^  Oreg.,for  190S, 


Day. 


1 

2 

8 , 

1 

4 ' 

6 1 

6 

s 1 

Nov.    Dec. 


3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.90 
2.80 


Day. 


Nov.    Dec. 


Day. 


Nov. 


9 2.80 

10 2.80   I 

11 ,...  2.80  j, 

12 2.80 

13 ' 2.70  l| 

14 2.70 

15 ' j  2.70 

16 2.70 


17... 

1  2.60 

18... 

2.60 

19... 

2.70 

20... 

2.80 

21... 

3.00 

22  ... 

1  3.80 

28... 

;  3.60 

24... 

;  3.40 

I 


Dec. 

2.80 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 


Day. 


Nov.    Dec. 


3.40 
3.40 
3.30 
3.20 
3.00 
3.00 


2.60 

2.50 
2.50 
2.50 
2.60 
2.50 


WALLOWA   RIVER  NEAR  WALLOWA,  OREG. 

This  station  was  established  November  14,  1903,  by  John  H.  Lewis. 
It  is  located  at  the  county  bridge,  1^  miles  below  Wallowa,  Oreg.,  and 
one  fourth  mile  below  the  mouth  of  Bear  Creek.  A  small  irrigation 
ditch  takes  water  from  the  river  about  300  feet  above  the  bridge  on  the 
right  bank.  The  gage  is  a  vertical  2  by  6  inch  timber  nailed  to  the 
downstream  side  of  the  timber  crib  pier  on  the  right  bank.  Its  loca- 
tion is  such  that  it  is  protected  by  the  pier  from  drift.  It  is  read  once 
each  day  by  L.  S.  Johnson.  Discharge  measurements  are  made  from 
the  upstream  side  of  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  left  end  of  the  lower  chord  on  the 
upstream  side  of  the  bridge.  The  channel  is  straight  for  400  feet 
above  and  for  600  feet  below  the  station.  The  current  is  swift.  Both 
banks  are  low,  wooded,  and  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel,  free  from  vegetation,  and  is  not  liable 
to  shift.  There  is  but  one  channel  at  low  water.  At  high  water  the 
channel  is  broken  by  the  rock-filled  timber  crib  pier,  to  which  the 
gage  is  fastened.  The  bench  mark  is  the  head  of  a  30-penny  wire 
nail  driven  nearly  flush  with  the  top  of  the  crib,  2  inches  from  the 
edge,  near  the  gage.  Its  elevation  is  6.60  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

The  following  discharge  measurement  was  made  by  John  H.  Lewis 
in  1903: 

November  14:  Gage  height,  2.07  feet;  discharge,  417  second-feet. 
iRR  100—04 27 
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Mean  daily  gage  heighty  in  feet,  of  WaUowa  River  near  Wallowa,  Oreg.,  for  19f)S. 


Day. 

Nov. 

Dec. 

2.26 
2,35 

Day. 

Nov. 

Dec. 

1 

2.00  1 

Day. 

Nov. 

Dec.  1 

Day. 

Nov. 

2.30 
2.25 
2.20 
2.18 
2.16 
2.18 


Dw. 

1 

9 

17 

..  1.90 
..  1.86 
..  1.90 
..  1.92 
..  2.08 
..  2,60 
..  2.40 
..  2.^5' 

1.98  \ 

1.96! 

1.84 

1.90 

1.90  1 

1.90 

1.88 

1.80 

25 

26 

1..H0 

2 

10 

2.00 
2.00 
1.96 
1.95 
1.92 
1.92 
1.95 

18 

19 

20 

21 

22 

23 

24 

I.?0 

3 

2.26 
2.18 
2.10  I 
2.10 

11 

27 

I  .«4) 

12 

28 

1  75 

13 

29 

SC- 

1.70 

14 

2.08 
2.04 
1.96 

1  60 

2.05  ' 
2.00 

15 

SI 

!.♦> 



16 

1 

WALLOWA   RIVER  NEAR  JOSEPH,  OREO. 

This  station  was  established  November  12,  1903,  by  John  H.  Lewis. 
The  gage  is  located  on  Wallowa  Lake  near  its  outlet.  It  is  a  vertical 
2  by  6  inch  board  fastened  to  a  log  pier  which  extends  into  the  lake. 
It  I'eads  from  zero  to  5  feet.  It  is  read  once  each  day  by  G.  F.  Keel. 
Discharge  measurements  are  made  from  a  footbridge  about  bi)0  feet 
below  the  outlet  of  Wallowa  Lake  and  li  miles  above  Joseph,  Oreg. 
The  bridge  has  a  single  span  of  60  feet.  The  initial  point  for  sound- 
ings is  the  end  of  the  upstream  log  supporting  the  footbridge  on  the 
left  bank.  The  channel  is  straight  for  100  feet  above  and  for  75  feet 
below  the  station.  The  right  bank  is  liable  to  overflow  at  high  water 
for  about  30  feet,  at  which  point  it  becomes  steep.  The  left  bank  will 
ovei-flow  for  about  20  feet  at  high  water.  Both  banks  are  timbered. 
At  the  bridge  the  bed  of  the  stream  is  composed  of  large  bowlders, 
free  from  vegetation,  and  is  not  liable  to  shift.  There  is  but  one  chan> 
nel  at  all  stages.  The  direction  of  the  wind  is  liable  to  affect  both  the 
gage  readings  on  the  lake  and  the  discharge.  No  bench  marks  have 
been  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

The  following  discharge  measurement  was  made  by  John  H.  Lewis 
in  1903: 

November  12:  Gape  height,  148  feet;  discharge,  79  second-feet 

Mean  daily  gage  height ,  in  feet,  of  WaUowa  River  near  Joseph,  Oreg.,  for  190S. 


Day. 

Nov.  Dec.     Day. 

Nov.  Doc.  '   Day. 

Nov. 

Dec. 

Day. 

Nov. 

De<'. 

1 

.J '  1.55  h  9 

1.55  ;i  17 

1.53  i|  18 

1.50 
1.50 
1.55 
1.66 
1.60 
1.60 
1.60 
1.66 

1.53 
1.65 
1.65 
1.60 
1.50 
1.46 
1.45 
1.43 

25 

1.65 
1.60 
1.63 
1.56 
1.55 
1.55 

2 

..i j  l.CO   10 

26 

3  

..! 1.60  1  11 

■"1 

1.53  1  19 

27 

1  45 

4 

.J 1  1.55  1|  12 

1 

1.55  '  20 

28 

1  4.S 

5 

.J 1.53   13 

..  1.55 

1.50  '  21 

29 

1.45 

6  .  . 

..\ 1.55  1  14 

..' 1.55  1  15 

..  1.60 
..  1.60 

1  50  1  22  

30 

1  45 

7 

1.45  l'  23 

31 

1.45 

8   . 

1  55   16 

1  55 

1  55   24 
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ORANDE   RONDE   RITER  AT   ELGIN,  GREG. 

This  station  was  established  November  20,  1903,  by  John  H.  Lewis. 
It  is  located  at  the  county  bridge  on  the  road  from  Elgin  to  Wallowa, 
Oreg.,  and  is  one-fourth  mile  east  of  the  railroad  station.  It  is  at  the 
lower  end  of  the  Grande  Ronde  Valley.  The  lower  section  of  the 
«:age,  reading  from  0  to  2  feet,  is  a  2  by  4  inch  rod  driven  into  the 
mud  on  the  upstream  side  of  the  vertical  steel  caisson  of  the  left  pier. 
From  2  to  9  feet  the  gage  is  painted  on  the  side  of  the  caisson.  It  is 
read  once  each  day  by  John  Graham.  Discharge  measurements  are 
made  from  the  downstream  side  of  the  bridge,  to  which  the  gage  is 
attached.  This  bridge  has  a  span  between  piers  of  100  feet,  with  130 
feet  of  trestle  approach  from  the  left  bank,  and  30  feet  of  approach 
from  the  right  bank.  The  initial  point  for  soundings  is  on  the  right 
bank  directly  over  the  center  of  the  bent,  30  feet  from  the  caisson. 
The  channel  is  curved  above  a  point  30  feet  above  the  bridge,  and  is 
straight  for  200  feet  below.  The  right  bank  is  high,  rocky,  free  from 
vegetation,  and  will  not  overflow.  The  left  bank  is  low,  free  from 
vegetation,  and  will  overflow  only  under  the  trestle  approach.  The 
bed  of  the  stream  is  uneven,  covered  with  large  bowlders,  and  is  free 
from  vegetation.  It  is  not  liable  to  shift.  The  channel  is  broken  by 
the  piers  and  the  trestle  bents  at  high  water.  The  bench  mark  is  the 
top  surface  of  the  steel  caisson  directly  over  the  gage.  Its  elevation 
is  15.14  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Grande  Ronde  River  oi  Elgin^  Oreg. ,  in  190S. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

November  20 

J.  H.  Lewis. 

Fed. 
1.65 
2.62 

Serotul-/eet^ 
186 

November  22 

do 

574 

Mean  daily  gage  height^  in  feet,  of  Grande  Ronde  River  at  Elgin,  Oreg.,  for  190S. 


Day. 


Nov. 


Dec. 


2.8  , 

9 

3.0  { 

10 

8.0, 

11 

2.8 

12 

2.4 

18 

2.4 

14 

2.4 

15 

2.4 

16 

Day. 


Nov. 


Dec. 


2.2 
2.1 
2.2 
2.8 
2.3 
2.3 
2.3 
2.4 


Day. 

Nov. 

Dec. 

17 

2.3 

18 

2.2 

19 

2.1 

20 

2.2 

21 

2.1 
2.6 
2.9 
3.0 

2.2 

22 

2.8 

23 

2.2 

24 

2.1 

Day. 

Nov. 

25 

3.1 

26 

3.2 

27 

3.1 

28 

2.9 

29 

2.8 

30 

2.8 

31....:.... 

1.9 
1.8 
1.4 
1.4 
1.4 
1.1 
1.9 
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GRANDE  RONDE   RIVER  AT  HIL6ARD,  OREG. 

This  station  was  established  November  6, 1903,  by  John  H.  Lewis. 
It  is  located  at  the  county  highway  bridge  one-half  mile  below  the 
Oregon  Railroad  and  Navigation  Company  station  at  Hilgard,  Oreg. 
It  is  just  below  the  mouth  of  Five  Points  Creek,  which  is  the  first 
important  tributary  above  Grande  Ronde  Valley.  There  are  two 
dams  about  20  miles  upstream,  used  to  flood  the  river  during  the  log 
driving  season.  The  gage  is  a  1  by  4  inch  board  nailed  to  a  vertical  4 
by  6  inch  timber,  which  is  driven  into  the  ground  at  the  downstream 
end  of  the  middle  bridge  pier,  and  which  is  bolted  at  the  upper  end  to 
the  log  pier.  J.  D.  Casey  reads  the  gage  once  each  day  at  ordinary 
stages  and  twice  during  floods.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  two-span  bridge  to  which  the  gage  is 
attached.  The  bridge  is  supported  by  two  timber  crib  abutments  and 
by  one  middle  crib  pier.  The  initial  point  for  soundings  is  at  the 
point  where  the  end  post  meets  the  lower  chord  of  the  bridge  on  the 
right  bank.  It  is  directly  over  the  vertical  outer  edge  of  the  abut- 
ment. The  channel  is  straight  for  100  feet  above  and  for  200  feet 
below  the  station.  At  ordinary  stages  all  the  water  passes  under  the 
right  span,  which  has  a  length  of  70  feet  from  the  right  abutment  to 
the  middle  pier.  At  high  water  the  water  also  passes  under  the 
shorter  span,  which  has  a  length  of  52  feet  from  the  left  abutment  to 
the  middle  pier.  The  right  bank  is  low,  but  is  not  liable  to  overflow. 
The  left  bank  is  low  and  will  overflow  only  at  a  few  points  above  the 
bridge.  The  bed  of  the  stream  is  composed  of  sand  and  clay,  free 
from  vegetation  and  bowlders.  It  is  permanent  under  the  main  span, 
but  is  liable  to  shift  in  the  high-water  channel  under  the  shorter  spmn. 
The  bench  mark  is  the  head  of  a  bolt  through  the  lower  chord  of  the 
bridge  7.5  feet  from  the  timber  to  which  the  gage  is  attached.  Its 
elevation  is  13.8  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

DMiarge  mea»urements  of  Grande  Ronde  River  at  HUgardf  Oreg.j  in  190S. 


Date. 

Hydrographer. 
J.  H.  Lewis 

hei^t. 

DiBchazxe. 

Noveiuber  5 

2.07 
2.00 
3.02 

44 

November  6 .....-.--.. 

do 

46 

November  23 

do 

406 
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Mean  daily  gage  height,  infect,  of  Grande  Ronde  River  at  HUgard,  Oreg,,  for  190S, 


Day. 

Nov. 

Dec. 

Day. 

9 

Nov. 

D€C. 

Day. 
17 

Nov. 

Dec. 

2.50 
2.50 
2.50 
2,50 
2.50 
2.50 
2.50 
2,50 

Day. 

Nov. 

3.10 
3.30 
3.20 
3.00 
2.90 
3.00 

Dec. 

1 

3.10 
3.10 
2,90 
2.70 
2.60 
2.60 
2,60 
2.60 

..'2,10  2.60, 

..' 2.50  ! 

..  2.10  1  2.60 
2.10  2.60  ' 

26 

2.50 

'2 

10 

11 

12 

18 

14 

18 

26 

2.50 

3 

19 

2.20 

1  '27 

2.50 

4  -.  . 

20 

28 

2.50 

5 

•  1  ^^ 
..  2,00 

2.60 
2.50  , 
2.60 
2.60 

21 ! 

!»:::..:::. 

2.50 

6 

2.00 
2,10 

22 

2.90 
2.90 
2.90 

30 

2.50 

7 

15 ' 

23 

31 

2.50 

8 

16 '  .... 

24 

1 

WEI8ER  RIVER  NEAR  WEI8ER,  IDAHO. 

The  drainage  basin  of  this  river  is  mountainous  and  rocky,  in  con- 
trast to  the  well-wooded  areas  of  the  Boise  and  Payette  basins,  and 
the  effect  is  shown  in  the  high  flood  discharges  and  low  summer  flow. 
A  number  of  small  ditches  utilize  considerable  water  from  this  river, 
but  the  principal  canal  is  the  Galloway  canal,  which  irrigates  lands  of 
the  Weiser  irrigation  district  north  of  Weiser.  Above  this  canal  is  a 
bench  country  susceptible  of  cultivation  if  water  could  be  brought  to  it. 

The  station  was  established  December  6,  1894,  by  A.  P.  Dans.  It 
is  located  on  J.  W.  Lane's  ranch  in  the  canyon  of  the  river  about  10 
miles  above  Weiser,  Idaho.  The  gage  rod,  which  was  installed  in 
1898,  was  covered  during  the  process  of  grading  for  the  roadbed  of 
the  Pacific  and  Idaho  Northern  Railroad,  a  line  intended  to  run  from 
Weiser  to  the  mining  country  in  the  mountainous  district  to  the  north. 
The  present  gage  was  installed  October  31,  1899,  at  a  point  100  feet 
above  the  old  gage  on  the  right  bank.  It  is  a  4  by  4  inch  inclined 
timber,  12  feet  long,  bolted  to  the  rock  bluff.  One  foot  measured  ver- 
tically equals  1.15  feet  measured  along  the  gage.  The  gage  is  read 
once  each  day  by  Mrs.  Annie  T.  Lane.  Discharge  measurements  are 
made  from  a  cable  and  car  about  300  feet  downstream  from  the  gage. 
The  initial  point  for  soundings  is  10  feet  from  the  cable  support  on 
the  right  bank.  The  channel  is  straight  for  300  feet  above  and  below 
the  station.  TLe  right  bank  is  high  and  rocky  and  is  not  liable  to 
overflow.  The  left  bank  is  low  and  will  overflow  for  100  feet.  Both 
hanks  are  without  trees,  but  brush  grows  on  that  part  of  the  left  bank 
liable  to  overflow.  There  is  but  one  channel  at  all  stages.  The  bed 
of  the  stream  is  composed  of  gravel,  free  from  vegetation,  and  not 
liable  to  change.  Bench  mark  No.  1  is  the  highest  point  of  a  rock  40 
feet  southwest  of  the  south  anchorage  of  the  cable.  Its  elevation  is 
19.54  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the 
highest  point  of  a  rock  60  feet  southwest  of  the  cable  anchorage  on 
the  right  bank.  Its  elevation  is  25.16  feet  above  the  zero  of  the  gage. 
The  current  is  sluggish. 
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The  observations  at  this  station  during  1903  have  been  naade  under 
the  direction  of  D.  W.  Ross,  district  engineer. 

Discharge  meaguremenU  made  on  Weiser  River  near  Weiser,  Idaho,  in  1908. 


Date. 

Hydro^rapher. 

Gase 
heSht. 

DiachAi^irc. 

June  13 

N.  S.  Dils 

Ftet. 
3.40 
.20 
1.00 

Seetmdjffi, 
1, 7X^ 

August  3 

F.  Stockton 

U 

October  14 

do 

201 

Mean  daily  gage  height,  in  feet,  of  Weiser  River  near  Weiser,  Idaho,  for  190S, 


Day. 


I 


,  Jan. '  Feb.    Mar.  I  Apr. '  May. 


_l. 


1 

1  2.30 

2  . 

1 
2.20 

3 



1  2. 10 

4 

'  1.90 

6 

6.: 

'  1.80 

1  1.80 

7 

1.80 

8 

1.80 

9 

1.70 

10 

1.60 

11 

'  1.60 

12 

'  1.60 

13 

1  60 

14.^ 

1.50 

15 

1  50 

16 

1.40 

17 

1.80 

18 

1.30 

19 

1.30 

20 

1.40 

21 

22 

1.60 

1.70 

23 

2.80 

24 

^.80 

25 

5.20 

26 

5.50 

27                 .     . 

5  20 

2A 

'  5.00 

29 

30 

!  4.80 

1  3.20 

31 

1  3.10 

,  S.00 

8.00 

I  2.90 

I  2.80 

2.50 

[  2.40 

2.20 

2.00 

1.90 

I  1.80 

,1.60 

1.40 

I  1.80 

,  1.20 

,1.20 

1.20 

I  1.20 

,  1.10 

1.10 

1.10 

,  1.00 

1.00 

1.00 

I  1.00 

I  1.00 

1.00 

1.00 

I  1.00 


1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

2.00 

8.60 

'  5.60 

8.00 

!  9.60 

i  9.60 

I  9.10 

'  7.50 

'  5.10 

I  5.00 

I  5.10 

5.20 

I  5.20 

I  5.50 

I  5.50 

6.50 

!7.00 

;  6.60 

I  8.00 

8.00 

7.50 


7.00 
6.10 
5.50 
5.00 
4.60 
4.40 
4.10 
8.90 
8.50 
3.90 
4.20 
8.90 
3.60 
8.50 
3.40 
3.40 
3.60 
3.80 
4.00 
3.90 
8.90 
4.10 
4.40 
4.60 
4.60 
4.85 
5.00 
4.80 
4.50 
4.30 


4.00 
4.00 
4.00 
4.20 
4.40 
4.40 
4.50 
4.50 
4.80 
4.10 
4.00 
4.00 
4.10 
4.30 
4.50 
4.30 
4.10 
3.70 
3.40 
3.10 
3.00 
3.00 
8.10 
3.20 
3.20 
3.30 
3.20 
3.30 
3.50 
3.50 
3.60 


June.  July. 


4.00  I 

4.40  j 
4.50 

4.50  I 

4.80  I 

4.20  I 

4.00 ; 

4.00  i 

8.90  I 

8.80 

8.60  I 

8.40 

8.40 

8.30 

8.20 

8.00 

2.90 

2.80 

'  2.50 

,  2.40 

2.30 

'  2.20 

I  2.20 

2.10 

2.00 

•  1.90 

I  1.90 

1.90 

'l.90 

I  1.80 


1.80 

1.80 

1.70 

1.60 

1.50 

1.40 

1.50 

1.70 

1.60 

1.50 

1.40 

1.40 

1.40 

1.80 

1.20 

1.20 

1.20 

1.20 

1.20  , 

1.20 

1.10 

1.10  I 

1.00 ; 

.90  j 
.80  . 
.80  ' 
.80  ' 
.80 
.60 
.70 
.60 


Aug. 


0.50 
.50 
.50 
.40 
.40 
.80 
.80 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.90 
.50 
.60 
.80 
.70 
.70 


Sept!  Oct.    Nov.    Pvc 


0.60 
.60 
.50 

.50, 
.40  - 

.40 
.40 
.40  1 
.40 
.50  I 
.70 
.70  , 
.80  , 
.90  , 
.90  I 
.90  I 

.60 ; 

.60 
.80 
.70 
.70' 

.70 
.70  ! 
.60  1 
.60 
.60 
.60  I 

•™i 

.70 


0.70  I  0.90 

.70' 
.90 

i.oo ' 


i.io 

1.20 

1.20 

1.20 

1.10 

1.00 

1.10 

1.10 

1.10 

1.10 

1.00 

l.CO 

1.00 

.90 

.90 

LOO 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 


.90 

.90 

.90 

.90 

.90 

.90 

1.00 

.90 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.30 

1.20 

1.00 

1.10 

1.30 

1.85 

5.15 

4.70 

4.60 

3.50 

S.00 

2.70 

2.30 

2.20 

2.20 


2.10 
•2.1O 
2.00 
2.W 
1.9f> 
l.« 
l.» 
ISO 
l.tx) 
!..=« 
1.3L» 
I.tO 
\.^) 
l.ci> 
I. Hi 

1..T0 

i.eu 

1.90 
l.« 
iiu 
2.U0 
2.10 
2.10 
2.00 
1.9U 
1-TO 
l.flO 
1.40 

i.y> 
1.20 
i.ao 
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Bating  table  for  Weiser  River  near  WeiJier,  Idaho,  for  190^  and  190S, 


Gage 
heSht. 

Discharge. 

Gage 
height. 

Diitchaige. 

1     Gage 
j    height. 

Discharge.  , 

height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet, 

Second-feet. 

0.2 

39 

2.2 

875 

4.2 

3,125 

6.2 

5,825 

.4 

71 

2.4 

1,050 

4.4 

3,395 

6.4 

6,095 

.6 

105 

2.6 

1,235 

4.6 

3,665 

6.6 

6,365 

.8 

150 

2.8 

1,425 

4.8 

3,935 

6.8 

6,635 

1.0 

215    , 

3.0 

1,625 

5.0 

4,205    ' 

7.0 

6,900 

1.2 

290 

3.2 

1,840 

5.2 

4,475 

7.5 

7,575 

1.4 

375 

3.4 

2,075 

5.4 

4,746     i 

8.0 

8,250 

1.6 

470 

3.6 

2,325 

5.6 

5,015 

8.5 

8.925 

1.8 

585 

3.8 

2,585 

5.8 

5,285 

9.0 

9,600 

2.0 

720 

4.0 

2,855 

6.0 

5,555 

9.5 

10, 275 

Egtimaled  monthly  discharge  of  Weiser  River  near  Weiser,  Idaho,  for  190S. 
[Drainage  area.  1,670  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October  . . . 
November . 
December  . 


The  year , 


4,880 

1,625 

10,410 

6,900 

3,530 

3,530 

585 

150 

180 

290 

4,407 

795 


Minimum. 


Mean. 


10,410 


330 

215 

215 

2,075 

1,625 

585 

105 

39 

71 

125 

150 

290 


39 


1,369 

572 

4,246 

3,324 

2,619 

1,838 

318 

60 

115 

212 

828 

558 


1,338 


Total  in 
acre-feet. 


84,176 

31,  767 

261,076 

197,  792 

161, 036 

109,369 

19,553 

3,689 

6,843 

13,035 

49, 269 

34, 310 


971,  915 


Run-Off. 


Becond-feet 

per  square 

mile. 

Depth  in 
inches. 

0.82 

0.95 

.34 

.35 

2.54 

2.93 

1.99 

2.22 

1.57 

1.81 

1.10 

1.23 

.19 

.22 

.W 

.05 

.07 

.08 

.13 

.15 

.50 

.56 

.33 

.38 

.  80         10. 93 


MALHEUR  RIVER  NEAR  ONTARIO,  OREG. 

This  station  was  established  December  8,  1903,  b^^  John  H.  Lewis, 
assisted  by  William  O'Brien.  It  is  located  at  the  new  county  bridge, 
about  2i  miles  northwest  of  the  town  of  Ontario,  Oreg.,  and  about  li 
miles  from  the  junction  of  Malheur  River  with  Snake  River.  The 
Brosnan  ditch,  3  miles  above  the  station,  and  the  Nevada  ditch,  12 
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miles  above  the  station,  divert  some  water  at  certain  times.  The  prage 
consists  of  two  2  by  6  inch  timbers,  painted  white  and  nailed  to  4  by 
6  inch  timbers  firmly  secured  to  the  left  bank  of  the  river,  about  115 
feet  above  the  bridge.  The  lower  sloping  rod  is  graduated  from  2  to 
10  feet  and  the  upper  vertical  section  from  10  to  21  feet.  The  gage 
is  read  twice  each  day  by  William  O'Brien.  Discharge  measurements 
are  made  from  the  county  bridge,  which  has  a  single  span  of  120  feet. 
The  initial  point  for  soundings  is  at  the  end  of  the  upstream  railing 
over  the  pier  on  the  left  bank.  Five-foot  intervals  are  marked  on  the 
railing  with  10-penny  nails.  The  channel  is  straight  for  150  feet 
above  and  for  200  feet  below  the  station.  The  current  is  sluggish. 
Both  banks  are  low,  and  liable  to  overflow  at  extreme  high  water. 
The  right  bank  is  covered  with  brush.  The  bed  of  the  stream  is  com- 
posed of  sand  and  gravel,  free  from  vegetation,  and  ma}'  shift  slightly 
during  floods.  There  is  one  channel  at  low  water,  but  several  high- 
water  sloughs.  During  extreme  high  water,  generally  caused  bj-  an 
ice  jam,  several  high-water  sloughs  will  have  to  be  measured  by 
wading.  Floods  in  the  Snake  River  are  said  to  occur  at  diflFei-ent 
times  from  those  in  the  Malheur  River,  and  the  water  surface  at  the 
gage  has  not  been  affected  by  backwater  during  recent  years. 

The  bench  mark  is  the  edge  of  the  steel  band  on  upstream  bridge 
caisson  at  the  left  bank.  Its  elevation  is  18.9  feet  above  the  zero  of 
the  gage.  A  discharge  measurement  was  made  December  8,  1904,  by 
John  H.  Lewis.  A  gage  height  of  6.46  feet  and  a  discharge  of  1.38 
second-feet  was  registered. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

}fean  daily  gage  height,  in  feet,  of  Malheur  River  n^ar  Ontario,  Greg.,  f/r  190S. 


Day. 

Dec.  , 

Day. 
8 

Dec. 

6.42 
6.53 
6.53 
6.50 
6.50 

'         Day. 

6.55 
6.60 
6.60 
6.60 
6.(W 
6.50 
6.50 

1         Day. 

1 

Dec., 

Day. 

29 

«^ 

31 

Dec. 

, ; 

|l5 

I  22 

l24 

25 

26 

27 

1 

,  28 

..    6.60 
..    6.40 
.,    6.40 
..   6.40 
..   6.30  1 
..    6.30 
..    6.89 

1    6.30 

2 \ 

9 

10 

1 
16 

6  30 

3.... 

1 

1  17 

6.30 

•1 

1 

11 

18 

1 

5 

1 

12 

j  19 

I 

6 

1 

13 

6.50 
6.50 

1  20 

! 

1 

14 

21 

1 

"1 

I 

MALHEUR   RIVER  AT  VALE,  OREQ. 

This  station  was  established  as  a  temporary  station  May  20,  1903, 
by  N.  S.  Dils.  The  permanent  station  was  established  by  John  H. 
Lewis,  June  30,  1903.  It  is  located  at  the  steel  highway  bridge,  one- 
eighth  mile  southeast  of  Vale,  Oreg.  The  lower  section  of  the  gage 
is  an  inclined  2  by  6  inch  timber  under  the  downstream  edge  of  the 
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bridge,  near  the  left  pier.     It  reads  from  0  to  14  feet.     The  upper  sec- 
tion, reading  from  14  to  20  feet,  is  painted  on  the  downstream  side  of 
the  downstream  caisson  of  the  left  abutment.     The  gage  is  read  twice 
each  day  by  E.  R.  Murray.     Discharge  measurements  are  made  from 
the   upstream  side  of  the  bridge,  at  which  the  gage  is  located.     The 
initial  point  for  soundings  is  the  northwest  side  of  the  end  post  of  the 
tiniss,  at  its  base.     The  channel  is  straight  for  250  feet  above  and  for 
♦Ja    feet  below  the  station.     The  right  bank  is  nearly  vertical  and  is 
rip  rapped  at  the  bridge.     It  is  liable  to  overflow  and  is  covered  with 
sagebrush.     The  left  bank  is  sloping  and  is   the  same  height  as  the 
opposite  bank.     It  is  riprapped  at  the  bridge,  and  is  liable  to  over- 
flow^     The  bed  of  the  stream  is  sandy,  free  from  vegetation,  and  is 
liable  to  change.     The  bench  mark  is  the  top  surface  of  the  down-' 
stream  steel  caisson  on  the  left  bank.     The  point  is  marked  in  black 
paint  and  is  a  cross  inclosed  in  a  circle.     Its  elevation  is  21.63  feetabove 
the  zero  of  the  gage.     The  highway  bridge,  which  has  a  span  of  150 
feet  between  abutments,  crosses  the  river  at  an  angle  of  20^  with  the 
normal  to  the  direction  of  the  current.     This  has  been  taken  into 
account  by  laying  off  intervals  of  5.1  feet  on  th6  hand  rail  of  the 
bridge.     These  intervals  correspond  to  5-foot  intervals  of  a  section 
perpendicular  to  the  direction  of  the  current.     A  station  has  been 
maintained  here  at  intervals  since  1890. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

Discharge  measurements  of  Malheur  River  at  T'o/c,  Oreg.,  in  1903. 


Date. 

Hydrographer. 

height. 

Discharge. 

Mav  20 

X.  8.  Dils 

1        Feit. 
5.00 
4.88 
4.50 
4.35 
3.95 
....'          3.70 
3.02 
3.52 
4.28 

S*c<md-Jc(t. 
327 

June  5 

H.  I).  Nexvell 

A.  K.  Sears 

E.  I.  Davis 

do 

349 

June  12 

241 

June  19 

193 

June  26 

87 

June  29 

J.  II.  Lewis 

do 

75 

August  13 

11 

September  25 

do 

39 

December  16 

do 

197 
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Mean  daily  gage  heigJUj  in  feet,  of  Malheur  River  at  Vale,  Oreg.yfor  190S. 


Day. 


May. 


, 1 

2 !. 

8 ! 

4 ' 

5 

6 

7 

8 

9 i 

10 1 

11 

12 

........ 

13 

14     

15 

16 

17 1 

18  

19 

20 » 

5.00 

21 

6.00 

22 

4.85 

23 

4.80 

24 

4.80 

25 

4.70 

26 

4.60 

27 

4.55 

28 

4.50 

29 

4  50 

30 

4.50 

31 

4.50 

June.  I  July. 


4.50  I 

4.60  I 

4.70  ! 

4.80  I 

4.90 

4.90  I 

4.80 

4.75 

4.65 

4.60 

4.60 

4.50 

4.60 

4.50 

4.60 

4.60 

4,55 

4.45 

4.40 

4.35 

4.20 

4.20 

4.15 

4.10 

4.10 

4.00 

3.90 

8.85 

3.75 

3.70 


3.70 
3.70 
8.70 
3.70 
8.70 
8.70 
3.65 
8.60 
3.60 
8.60 
8.70 
8.75 
8.80 
8.80 
8.80 
8.80 
3.80 
8.80 
3.80 
8.80 
8.80 
8.80 
8.70 
8.60 
8.50 
3.50 
3.50 
3.50 
8.50 
3.45 
3.35 


Aug.    I   Sept.   I    Oct.        Nov.   !    Dec. 


3.80  ' 

3.80 

3.30  I 

3.30  . 

3.80 

8.25 

8.20 

8.20  I 

3.20 

3.20 

3.15 

8.05 

8.00 

3.00 

3.00 

3.00 

3.00 

8.00 

8.00 

8.00 

3.06 

8.00 

8.00 

8.00 

8.00 

3.10 

8.10 

3.20 

3.85 

3.40 

3.50 


3.50 

3.50 

3.50 

3.50 

8.50 

3.50 

8.50 

8.50 

3.50 

3.50 

8.50 

8.50 

3.50 

8.50 

8.60  I 

3.50 

a5o  I 

8.50  I 
8.50  I 
3.50  I 
8.50  I 
3.50 
8.50  ! 
3.50  I 
3.50  • 
3.50  I 
3.50  ' 
3.50 
3.50 
3.50 


I 


3.50 
3.55 
3.60 
3.60 
8.70 
3.70 
8.70 
3.M0 
3.80 
3.80 
3.80 
3.90 
3.90 
3.90 
8.90 
3.90 
3.90 
3.95 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

4.00 

I 


4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.10 
4.15 
4.10 
4.15 
4.20 
4.90 
4.30 
4.30 
4.30 
4.80 
4.20 
4.20 
4.30 
4.60 
5.35 
5.35 
5.30 
5,15 
4.95 
4.75 
4.60 


4.5CI 
4.:^ 

4.45 

4.40 

4.*a 
\.m 
4.r» 
4.  So 
4.  SO 
4.45 
4.40 
i.TQ 
4-30 
4.55 
4  3L> 
4.31' 
4.* 
4  3C' 

4.  a:* 

4,3C' 
4.3C< 
4.2e 
4.3- 
4.JI 
4.:*- 
4.2U 
4.  \h 

4.:^ 

4.:u 
4.:  3 

4.S5 


Rating  table  for  Malheur  River  at  Vale,  Oreg.,from  May  W  to  December  SI,  t90S. 


Gage 
height. 

Fed. 

Discharge. 

Gage 
height. 

Discharge.  ,' 

1 

Gage 
height. 

1  Discharge.  ' 

'i 

Gage 
height. 

Discharge. 

,sccond'/cet. 

Feel. 

Second-fret. 

Feet. 

1                      1 
I  Second-feel.   \ 

Feet. 

Second'/*  fi 

3.0 

11 

3,6 

50 

4.2 

1          144     I' 

4.8 

3tU 

3.1 

16 

3.7 

60 

4.3 

168     ! 

4.9 

332 

3.2 

22 

3.8 

72     , 

4.4 

194    1 

5.0 

360 

3.3 

28 

3.9 

86 

4.5 

220    '1 

5.1 

388 

3.4 

34 

4.0 

103     ' 

4.6 

248 

5.2 

416 

3.5 

42 

4.1 

123     1 

4.7 

'          276 

I 

5.3 

444 

Table  made  from  measurements  between  jj;age  heights  3.02  and  6  feet.     Table 
extended  to  5.35  feet;  not  determined  below  gage  height  3  feet. 
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Ettimaied  monUily  diaeharge  of  Malheur  Riitr  at  Vale,  Oreg.,  for  190S. 


Month. 


May  20-31. 

June 

July 

August 

September. 
October  ... 
November . 
December  . 


Discbai^e  In  second-feet. 


Maximum.     Minimum. 


360 

220 

332 

60 

72 

31 

42 

11 

42 

42 

103 

42 

458 

103 

262 

123 

Mean. 


274 

203 

58 

19 

42 

84 

192 

175 


The  pericxl 


I 


Totel  in 
acre-feet. 


6,522 

12,079 

3,566 

1,168 

2,499 

5,165 

11,425 

10.760 


53,184 


MALHEUR  RIVER  NEAR  HARPEr's  RANCH,  ABOVE   VALE,  OREG. 

A  temporary  station  was  established  December  15,  1903,  by  J.  H. 
Lewis,  at  the  old  bridge  site,  22  miles  above  Vale,  Oreg.,  and  3  miles 
below  the  Harper  ranch.  A  permanent  equipment  was  established 
March  8,  1904.  The  gage  established  on  the  latter  date  consists  of. 
a  vertical  2  by  6  inch  timber  attached  to  the  frame  bent  of  the  old 
bridge  on  the  left  bank.  It  is  painted  white  and  graduated  with  black 
paint  and  tacks.  It  is  read  from  the  right  bank  at  noon  each  day  by 
Lewis  Scott.  Discharge  measurements  are  made  by  means  of  a  cable 
and  car  about  150  feet  above  the  gage.  The  cable  is  a  f-inch  galvan- 
ized-iron  rope,  having  a  span  of  233  feet,  and  carries  a  gaging  car  2^ 
by  4  feet  and  1  foot  deep.  The  initial  point  for  soundings  is  the  zero 
of  the  gaged  wire,  and  is  20.6  feet  from  the  lower  end  of  the  turn- 
buckle.  The  channel  is  straight  for  1,000  feet  above  and  for  200  feet 
below  the  station.  The  right  bank  is  low,  covered  with  sagebrush, 
and  is  subject  to  overflow  during  high  water.  The  left  bank  is  high, 
rocky,  and  is  not  liable  to  overflow.  The  current  is  swift.  The  bed 
of  the  stream  is  composed  of  gravel  and  sand,  free  from  vegetation, 
and  is  liable  to  shift.  There  is  but  one  channel  at  low  water.  At 
high  water  there  is  one  main  channel  with  two  sloughs  on  the  right 
bank.  Bench  mark  No.  1  is  the  head  of  drift  bolt  projecting  from  the 
surface  of  the  frame  of  the  bent  to  which  the  gage  is  attached  at  the 
east  end.  Its  elevation  is  17.64  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  stake  on  the  left  bank  near  the  gage  and  75 
feet  from  the  river  bank.  Its  elevation  is  23.14  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  3  is  a  stake  on  the  right  bank  directly 
in  line  with  the  cable  and  185  feet  from  the  deadman.  Its  elevation 
is  18.5  feet  above  the  zero  of  the  gage.  .  A  single  discharge  measure- 
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ment  was  made  at  this  station  December  13, 1903,  by  J.  H.  Lewis.     A 
gage  height  of  3.45  feet  was  registered,  giving  a  discharge  of  188  f eet. 
The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

Mean  daily  gage  heigfUj  in  feet,  of  Malheur  River  at  Harper's  ranchy  Oregon,  for  190S. 


Day. 

1 
1  Dec 

1 

Day. 

Dec. 

1 
1 

Day. 

JDec. 

Day. 

Dec.: 

..   8.46  ' 
..1  3.40  1 
..i  3.30  • 

..I8.30J 
.-!  3.40  I 
..j  3.80 
....  3.30  1 

Day. 

!i>«. 

1 

•1 

'1 

1 

■1 
1 

8. 

9. 
10. 
11. 
12. 
13. 
14. 

'15. 

16. 

17. 
,18. 
|19. 
,20. 

21. 

...    3.46 
...    8.46 
...1  3.50 
...  1  3.45 
...  1  3.45 
...  1  3.40 
...'l  3.40 

22. 
23. 
24. 
26. 
26. 
27. 
28. 

29. 
30. 
31. 



..    3.s;» 

? 

..1    3.31'' 

<\ 

1 

4 

6 

6 

1 

7 

3.46 

! 

BULLY  CREEK  NEAR  VALE,  OREO. 

This  station  was  established  August  10,  1903,  by  John  H.  Liewis. 
It  is  located  about  one-eighth  mile  below  the  mouth  of  Cottonwood 
Creek  and  13  miles  above  Vale,  Oreg.  It  is  about  2  miles  below  a  pro- 
posed reservoir  site  on  this  creek.  The  gage  is  located  on  the  left 
bank  and  consists  of  2  by  6  inch  timbers.  The  lower  section  \^ 
inclined  and  reads  from  0  to  6  feet.  The  upper  section  is  vertical 
and  reads  from  6  to  12  feet.  The  gage  is  about  200  feet  from  the 
house  of  F.  O'Neill,  who  reads  the  gage  twice  each  day.  Discharge 
measurements  are  made  by  means  of  a  cable  and  a  car  about  70  feet 
below  the  gage.  The  initial  point  for  soundings  is  the  zero  on  the 
tagged  wire  on  the  left  bank,  25  feet  from  the  lower  end  of  the  turn- 
buckle.  The  main  channel  at  ordinary  stages  is  straight  for  200  feet 
above  the  cable.  At  flood  stages  the  right  bank  overflows  above  the 
cable,  causing  a  bend  in  the  channel  about  75  feet  above.  The  chan- 
nel is  straight  for  800  feet  below  the  station.  At  the  cable  the  right 
bank  is  low,  will  overflow  at  extreme  flood  stages,  and  is  covered  with 
sagebrush.  The  left  bank  is  low,  but  is  not  liable  to  overflow.  The 
bed  of  the  stream  is  composed  of  gravel  and  sand,  free  from  vegeta- 
tion, and  liable  to  shift.  There  is  but  one  channel  at  all  stages, 
liench  mark  No.  1  is  a  projecting  stone  on  the  top  of  the  wall  in  the 
front  of  the  observer's  house  on  the  west  side  of  the  entrance.  Its 
elevation  is  16.92  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2 
is  a  2  by  4  inch  timber  projecting  from  the  northeast  corner  of  the 
granary,  about  42  feet  from  the  gage.  Its  elevation  is  12.37  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 
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Date. 


August  11 

September  24 . 
I>ecember  11., 


Hydrograpber. 


I      height. 


Discharge. 


J.  H.  Lewis  . 

do 

do 


Feet. 
1.88 
2.03 
2.60 


Second-feet. 

0.3 

2.0 

12.0 


Mean  daily  gage  heightf  in  feet,  of  Bully  Creek  near  Vale,  Oreg.,  for  1903. 


1. 
2. 
3. 

4  . 

5. 

6  . 

7. 

8. 

9. 
10. 
11  . 
12. 
13. 
14- 
15. 
16. 


Day. 


Aug. 


1.8S 
1.88 
1.87 
1.86 
1.86 
1.86 


Sept. 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 


Oct.    Nov.    Dec. 


2.08 
2.03 
2.W 
2.10' 
2.10 
2,10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 


2.10 
2.U 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2,18 
2.45 
2.60 
2.40 
2.55 
2.45 
2.25 


2.55 
2.50 
2.87 
2.34 
2.38 
2.40 
2.40 
2.40 
2.61 
2.46 
2,65 
2.54 
2.55 
2.60 
2.60 
2.60 


Day. 


Aug. 

Sept. 
2.10 

Oct. 

Nov. 

1.86 

2.10 

2.15 

1.86 

2.10 

2.10 

2.20 

1.86 

2.10 

2.10 

2.86 

1.86 

2.10 

2.10 

2.40 

1.86 

2,10 

2.10 

2.40 

1.86 

2.10 

2.10 

2.40 

1.86 

2.10 

2.10 

8.25 

1.86 

2.06 

2.10 

3.40 

2.87 

2.03 

2.10 

8.00 

2.59 

2.08 

2.10 

3.00 

2.15 

2.03 

2.10 

2.90 

2.10 

2.03 

2.10 

2.82 

2.10 

2.03 

2.10 

2.75 

2.00 

2.03 

2.10 

2.64 

2.00 

2,10 

Dec. 

2.62 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 


MALHEUR  LAKE   AT  THE    NARROWS,  OREG. 

This  station  was  established  May  14,  1903,  by  N.  S.  Dils.  It  is 
located  at  the  highway  bridge  across  ''The  Narrows."  The  gage  is  a 
1  by  4  inch  board  10  feet  long,  fastened  to  a  telegraph  pole.  It  is 
read  from  the  bridge  once  each  day  by  C.  A.  Haines,  the  postmaster. 
The  bench  mark  is  a  United  States  Geological  Survey  standard  iron 
b^nch-mark  post  set  at  the  east  end  of  the  bridge  on  the  south  side  of 
the  road  near  the  fence  and  about  200  feet  from  the  gage.  Its  eleva- 
tion is  8.2  feet  above  the  zero  of  the  gage  and  4,088  feet  above  sea 
level.  This  station  is  maintained  for  the  purpose  of  obtaining  data  of 
the  lake  fluctuations.  The  lake  has  no  outlet.  No  discharge  measure- 
ments are  made  at  this  station. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 
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Mean  daily  gage  height,  in  feet,  of  MaUieur  Lake  at  The  Narrows,  Greg.,  for  J90S. 


Day. 


May. 


1 

\ 1 



' 

...J 

1 

) j 

) 1... 

1 

I 

5.70 



5.70 

) 

5.60 
5.60 
5.60 

J 

1 

5.60 

) 

5.60 

5.60 

5.60 

\ 

5.60 
5,60 
5.60 



) ■. . . . 

, 

5.60 

r... 

5.60 

} 

5.60 

) 

5.60 

) 

5.60 



5.60 

I 


I 

June.  I  July. 


5.60 

5.60 

5.60 

5.60  ' 

5.60  ' 

5.60  I 

5.50  I 

5.50 

5.50 

5.50 

5.50 

5.50 

5.50 

5.60 

5.i» 

5.60 

5.50 

5.60 

5.50 

5.50 

5.40 

5.40 

5.40 

5.40 

5.40 

5.40 

5.40 

5.80 

5.30 

5.90 


Aug. 


Sept. 


5.80 

5.30 

5.30 

5.80 

5.20  j 

5.20  I 

5.20  j 

6.10 

5.10  I 

6.10  j 

6.10  I 

6.00 

5.00 

6.00 

6.00 

5.00 

5.00 

5.00 

4.90 

4.90 

4.90 

4.80 

4.80 

4.80 

4.80 

4.70 

4.70 

4.70 

4.70 

4.60 

4.60 


4.60  I 
4.50 

4.50 
4.50  I 
4.40  ! 

4.40 ; 

4.40  ! 
4.40  ' 
4.80  I 
4.30  I 
4.80  ' 
4.20  I 
4.20  j 
4.20 
4.20  ! 
4.10  I 
4.10  I 
4.00  ' 
4.00  I 
8.90  I 
3.90  , 
3.80  I 
3.80  I 
3.70  I 
3.70 
3.60 
3.60 
3.50 
3.50  I 
3.40  I 
3.40  I 


Oct 


I  xov.  ; 


3.80 
3.80 
3.20 
3.20 
3.10 
3.10 
3.00 
3.00 
2.90 
2.90 
2.80 
2.80 
2.70  ' 
2.70  I 
2.60  I 
2.60 
2.50  I 
2.50  . 
2.40  1 
2.40 
2.30  ' 
2.30  I 
2.20 
2.20  ' 
2.10  I 
2.00  j 
2.00 
2.00  ' 
1.90  j 
1.90 
I 


I 


1.90  ' 
1.90 
1.80  I 
l.» 
1.80 
1.70  ' 
1.70 
1.70  I 
1.70  ' 
1.70  I 
1.60 
1.60 
1.60  ! 
1.60 
1.60  I 
1.50 
L60 
al.40  ' 
1.40 
1.40  ' 
1.40, 
1.40  , 
1.40 
1.40  I 
1.40 
1.40  ' 
1.40, 
1.40 
1.40  I 
1.40  ' 
1.40  ■ 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
L40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
L40 
1.40 
1.40 
1.40 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.60 


Dw. 


1.70 

l.-^3 

LXf 
l.Hf 
!.»€• 
l.HO 
1.11 
l.w^> 
l.» 
L90 
1.*) 
l.ft> 
l.» 
1.90 

2  00 
2.U> 
2.I.0 
2  10 
2.K' 
±lt 
iK» 
2-(»> 
2.0tf 
1  90 
1.30 
l.>* 


a  Gage  height  1.40  represents  surface  of  dry  hed.  From  about  September  1,  water  at  gage  is  diM>oQ- 
nected  with  Malheur  Lake  and  It  has  not  yet  been  determined  how  closely  subsequent  records  agree 
with  fall  of  lake  surface. 


POWDER   RIVER  NEAR   BAKER  CITY,  OREO. 

This  station  was  established  December  20,  1903,  by  J.  H.  Lewis', 
assisted  by  R.  M.  Garrett.  It  is  located  10  miles  above  Baker  City, 
Ore^.,  and  one-fourth  mile  below  Salisbury  station,  on  the  Sumpter 
Valley  Railroad.  It  is  in  SW.  i  sec.  30,  T.  10  S.,  R.  40  E.  The  gage 
consists  of  a  vertical  2  by  6  inch  timber  painted  white  and  graduated 
to  feet  and  tenths  with  black  paint  and  tacks.  It  is  nailed  to  a  tree  on 
the  left  bank,  about  400  feet  below  the  house  of  the  observer,  and  alK>ut 
40  feet  above  a  wagon  bridge  over  the  river.  It  is  read  twice  each 
day  by  R.  M.  Garrett.  Discharge  measurements  are  made  from  the 
wagon  bridge,  which  has  a  single  span  of  60  feet.  The  initial  point 
for  soundings  is  the  end  of  the  bridge  on  the  left  bank.  Five-foot 
intervals  are  marked  with  20-penny  nails.  The  channel  is  straight  for 
75  feet  above  and  for  100  feet  below  the  station.     The  current  is  swift 
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Xlie  right  bank  is  low,  timbered,  and  is  said  to  have  not  been  over- 
flowed in  recent  years.  The  left  bank  is  low,  timbered,  and  not  liable 
to  overflow.  The  bed  of  the  stream  is  composed  of  gravel,  free  from 
vegetation,  and  is  not  liable  to  shift.  There  is  but  one  channel  at  all 
stii.ges.  The  bench  mark  consists  of  three  30-penny  nails  driven  into 
a  Cottonwood  tree  3  feet  in  diameter  on  the  left  bank  of  the  stream, 
35  feet  below  the  gage  and  6  feet  above  the  end  of  the  bridge.  Its 
elevation  is  8  feet  above  the  zero  of  the  gage.  A  single  discharge 
measurement  was  made  at  this  station  December  20,  1904,  by  J.  H. 
Lewis.  A  gage  height  of  2.24  feet  and  discharge  of  35  second-feet 
were  registered. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

Mean  daily  gage  keighlj  in/eety  of  Powder  River  near  Baker  City,  Oreg.^for  190S» 


Day. 

Dec. 

Day. 

Dec. 

Day. 

\h 

Dec. 

Day. 

i 

,  Dec.    Day. 

Dec. 

1.. 

i  8 

22 

23 

24......... 

,  25 

'26 

27 

|28 

•■1  •"'••'» , » 

...  2.25   80 

2. 24 

2 

9 

1 
16 ' 

2.24 

z 

10 

17 

...  2.24 
..  2.24 
..|  2.25 
...  2.24 
...  2.24 

81 

2.24 

4    .•  

11 

18 

5 

12 

,  19 

i; 

IS 

20 

2.24 
2.24 

14 

1  21 _ 

, 

SILVIE8    RIVER   NEAR   BURNS,  OREO. 

This  station  was  established  as  a  temporary  station  by  N.  S.  Dils^ 
May  10,  1903.  The  permanent  station  was  established  August  14, 
1903,  by  W.  T.  Turner.  It  is  located  about  10  miles  above  Burns,^ 
Oreg.  On  January  19,  1904,  a  new  gage  was  installed  together  with 
a  cable  for  discharge  measurements  by  John  H.  Lewis.  The  present 
gage  is  on  the  left  bank,  10  feet  below  the  bridge,  near  Parker's  house. 
The  lower  inclined  section  reads  from  2  to  12.6  feet.  The  upper  ver- 
tical section  reads  from  12.7  to  17  feet.  Both  sections  consist  of 
2  by  6  inch  timbers,  supported  by  a  frame  which  is  secured  to  the 
bank.  The  gage  is  read  once  each  day  by  Leonia  Parker.  Discharge 
measurements  are  made  from  a  f-inch  galvanized  iron  cable  with  a 
span  of  390  feet.  It  is  located  at  Lampshir's  place,  1  mile  above 
the  gage.  Besides  the  timber  supports  at  the  ends  of  the  cable  it  is 
supported  at  a  point  167  feet  from  the  initial  point  for  soundings  by  a 
tree  10  inches  in  diameter.  At  high  stages  all  water  will  pass  beneath 
the  cable.  At  low  water  the  current  is  sluggish  at  the  cable  and  dis- 
charge measurements  are  made  by  wading.  The  initial  point  for 
soundings  is  the  zero  of  the  tagged  wire  22^  feet  from  the  lower  end 
of  the  turn-buckle.  The  channel  is  straight  for  75  feet  above  and 
below  the  cable.     The  right  bank  is  low  and  liable  to  overflow  for  a 
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considerable  distance.  The  left  bank  is  high  and  rocky  and  will  not 
overflow.  Both  banks  have  been  cleared  of  brush.  At  the  cable  the 
bed  of  the  stream  is  composed  of  sand,  and  is  liable  to  shift.  There  L> 
one  channel  at  low  water  and  two  or  more  at  high  water.  At  the  gage 
the  bed  of  the  stream  is  composed  of  clean  sand  and  gravel.  The 
bench  mark  is  the  highest  point  of  a  large  rock  on  the  rig-ht  bank, 
directly  across  the  river  from  the  gage,  from  which  it  is  135  feet  dis- 
tant. Its  elevation  is  19.76  feet  above  the  zero  of  the  gSLge.  The 
present  gage  was  established  on  the  same  datum  as  the  one  which  it 
replaced. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

Discharge  measurements  of  Silvies  River  near  Burns^  Oreg.j  m  190S. 


Date. 

Hydrographer. 

he^t.         Duirhitn^. 

Mav  12 

N.S.  Dils 

6. 30                 4i.' 

June  29 

M.  D.  Williams 

2.85                    VI 

July  17 

F.  K.  Lowrv 

2. 43                     S 

July  26 

W.  T.  Turner 

2.60                   l^i 

August  14 

do 

2.53                 r. 

September  17 

J.  H.  Lewis 

2.62  1                 I'l 

yfcftn  daihj  gage  height,  in  feet y  of  Silvies  River  near  BumSy  Oreg.yfor  190S. 


Day. 


May.   I  June. 


1 

2 

3  .            

4 

5 

6 



8 

9 

10 

6.30 
6.30 
6.30 
6.20 
5.80 
5.40 
5.40 
5.40 
5.40 
5.« 
5.40 
5.40 
6.40 
5.30 

11 

12 

13 

14 

15                            .... 

16 

17 

18 

19 

20 

21 

22 

23 

4.10 

4.10 

4.10 

4.10 

4.10 

4.00 

4.00 

3.90 

3.80 

3.80 

3.60 

3.60 

3.50 

3.00 

3.00 

3.00 

3.00 

3.00 

8.00 

3.00 

3.00 

3.00  I 

3.00 


July.      Aug.       Sept. 


2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 


2.50  ' 

2.50  ! 

2.50  I 

2.50  ' 

2.50  I 

2.60  I 

2.50  I 

2.50 

2.50 

2.40 

2.40 

2.40 

2.40 

2.40 

2.40 

2.40 

2.40 

2.40 

2.40 

2.40 

2.40 

2.40 

2.30 


2.30 
2.30 
2.30 
2.30 
2.30 
2.  .30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
(«) 


2.62 


Oct. 

2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2,20 
2.20 
2.20 
2.20 
2.30 
2.90 
2.30 
2.30 
2.30 
2.30 


Nov. 


2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

•2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.60 

2.60 

2.  GO 

2.60 

2.70 

•2.70 

2.70 

2.80  ' 

2.90  i 


1'.  \* 


'1.  * 
2  VI 


2.-V' 
iV 
•2.V 
•i» 
•2.W 
2  :*» 
2:50 


a  Gage  heights  September  13-16  and  18-30,  inclusive,  are  unreliable. 
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Mean  daily  gage  heightj  in/eetj  of  SUries  Rhrr  near  Bumn^  Oreg.,for  1903 — ContNL 


Day. 

May.   '  June. 

July. 

Aug. 

Sept. 

Oct,    ' 

Nov. 

Deo. 

'?4 

4.80         3.00 
4.80         2.90 
4.90         2.80 
4  70  '      2  80 

2.60 
2.50  ' 
!      2.50  ' 
2.50 
2.50 
2.50 
2.50    . 
2.50 

•;       r 

2.30 
2.90 

2.30 

2.40 

2.40 

2.40 

2.40  j 

2.40 

2.40 

2.40 ;. 

3. 20           2. 50 

-?5 

3. 40           2. 60 

-?<? 

2.  CO    

2.80    

2.30    

2.30    

1 

3.40  '         2.50 

'Vl 

3  40           2.50 

^S 

4  50         2  80 

8.50  '         2.50 

->> 

4.50         9  »<1 

3.,'0  '         2.50 

^ 

4.40 
4.80 

2.80 

3. 50           2. 60 

31 

2.50 

Rating  tabled  for  Silrifs  River  near  Bums,  Oreg,,  fn 

>m  Mat/ 10  I 
Discharge.  . 

0  December  Sly  1903. 

height. 

Discharge. 
Second-feet. 

Gago 
height. 

Discharge. 
Srctmdfcet. 

he^ht. 
Feet. 

helX. 

Discharge. 
Second-feet. 

Feet. 

Feft. 

Secoiul-feet. 

Feet. 

2.2 

3 

3.3     I            95 

4.4 

216 

5.5 

337 

2.3 

5 

3.4 

106 

4.5 

227 

5.6 

348 

2.4 

7 

3.6 

117 

4.6 

238 

5.7 

359 

2.5 

11 

3.6 

128 

4.7 

249 

5.8 

370 

2.6 

18 

3.7              139 

4.8 

260 

5.9 

381 

2.7 

29 

3. 8              150 

4.9 

271 

6.0 

392 

2.8 

40 

3. 9              161 

5.0 

282 

6.1 

403 

2.9 

51 

4.0               172 

5.1 

293 

6.2 

414 

3.0 

62 

4. 1               183 

5.2 

304 

6.3 

425 

3.1 

73 

4.2               194 

5.3 

315 

6.4 

436    ' 

3.2 

84 

4.3 

205 

5.4 

326 

i 

6.5 

447 

aThi.s  table  is  approximate:  too  few  metusurementA  for  good  curve  ?. 
Estimated  monthly  discharge  of  SiMes  River  near  BumSy  Or  eg,  ^  for  1903. 


Di.scharge  in  second-feet. 


Month. 


May  10  to  31 ,  inclusive 

June •. 

July  ....; 

August ' 

September  1  to  12,  and  17  '^ ' 

October 

November 

December  1  to  26,  inclusive 


a  Mean  in  st'cond-fect  and  total  in  acre-feet  iiro  for  22  days. 

^Gage  heights  September  13  to  16  and  18  to  3().  inclusive,  are  unreliable. 

cMean  in  second-feet  and  total  in  acre-feet  arc  for  13  days. 

<<Mean  in  8<H>ond-feet  and  total  in  acre-feet  arc  for  26  days. 

IRR  100-04 28 


Qum. 

Minimum.  ' 

Mean. 

Total  In 
acre-feet. 

425 

205 

«314 

«  13,  702 

183 

40  i 

101 

6,010 

40 

11 

23 

1,414 

11 

5 

8 

492 

5 

3  : 

<-5 

^129 

7 

3 

4 

246 

117 

11 

30 

2,321 

95 

11 

^20 

•     <M,031 
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SIIiVIES  RIVER   NEAR   SILVIES,  OREO. 

A  temporary  station  was  established  May  8,  1903,  by  N.  S.  Dils, 
one-half  mile  above  the  present  ga^e.  Gage  heights  were  read  by 
John  Craddock  from  Ma\"  8  to  June  26,  1903.  One  discharge  meas- 
urement was  made  at  the  temporary  station.  On  June  16,  1903.  a 
permanent  gage  was  established  by  M.  D.  Williams  at  the  proposed 
dam  site  one-half  mile  below  the  temporary  gage.  The  station  is  2 
miles  west  of  the  stage  road  and  three-fourths  mile  below  the  mouth 
of  Trout  Creek.  There  is  a  dam  li  miles  upstream.  The  gage  is  an 
inclined  2  by  6  inch  plank  on  the  left  bank.  It  is  read  once  each  day 
by  John  Craddock.  Discharge  measurements  are  made  by  means  of 
a  |-inch  galvanized-iron  cable  having  a  total  span  of  494  feet.  It  is 
supported  near  the  center.  The  cable  is  located  75  feet  downstream 
from  the  gage.  The  initial  point  for  soundings  is  the  zero  on  the 
tagged  wire,  29  feet  from  the  cable  support.  The  channel  is  straight 
for  150  feet  above  and  for  200  feet  below  the  station.  The  right  bank 
is  low  and  will  overflow  at  high  water  for  a  considerable  distance. 
The  left  bank  is  high,  rocky,  and  is  not  liable  to  overflow.  All  water 
passes  beneath  the  cable  at  all  stages.  The  bed  of  the  stream  is  com- 
posed of  gravel,  free  from  vegetation,  and  liable  to  shift  No  bench 
mark  has  been  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

Discharge  measurements  of  Silvies  River  riear  SilvieSy  Oreg.^  in  1903. 


Date. 

Hydrographer. 

1 

Gage 
1      height. 

Disebarfpe. 

May  9 

N.  8.  Dils 

M.  D. 'Williams 

'        Fen. 
.:..!           4.50 
3.78 

June  16 

78 

June  17 

F.  K.  Lowry 

do 

3.61 

3.58 

3.45 

...i          3.00 

...1          2.32 

74 

Do 

74 

June  19 

do 

53 

June  26 

do 

2S 

September  11 

J.  H.  Lewis 

2 
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Afean  daily  gage  height^  infect,  of  Silvies  River  near  Silvies,  Greg.,  for  190S, 


Day. 

May. 

June. 

1 

3.60 

•> 

8.60 

3 

8.60 

4 

3.70 
8,70 
8.70 
3.70 
8.60 
3.60 
8.40 
3.40 

5 ; 

6 

8 

9 

4.50 
4.10 

4.ao 

4.40 
4.20 
4.00 
4.00 
4.00 
4.00 
8.00 
4.00 
4.10 
4.20 
3.60 
3.60 
3c  60 
8.60 
8.60 
8.70 
3.80 
3.60 
3.60 
3.40 

10  

11 

12 

3.50 

13 

8.60 

14 

8  50 

15 

8.50 

a.  tw 

16 

3.50 

17 

8  30 

18 

8.30 
3.80 
3.80 
8.80 
8.20 
3.20 
3.10 
3.10 
8.00 

19 

20 

21 

22 

23 

24 

25 

26..: 

27 

a  3. 00 

2jt 

8  00 

29 

3.00 

;KJ <. 

2.90 

31 

2.M} 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.60 
2.50 
2.50 
2.50 
2.40 
2.60 
2.60 
2.50 
2.40 
2.40 


Aug.    '   Sept.   ■    Oct. 


2.40 
2!  40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


2.30 
2.30 
2.30 
2.80 
2.30 
'2.30 
2.30 
2.80 
2.80 
2.80 
2.30 
2.80 


2.40 

2.80 

2.40 

2.40 

2.40 

2.50 

2.40 

2.50 

2.30 

2.50 

2.30 

2.60 

2.30 

2,60 

2.80 

2.50 

2.30 

2.50 

2.30 

2.50 

2.80 

2.60 

2.30 

2.60 

2.30 

2.60 

2.30 

2.50 

2.30 

2.60 

2.80 

2.50 

2.30 

2.50 

2.30 

2.60 

2.30 

2.50 

2.60  I 

2.70 

2.70  j 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 


Nov. 

2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.80 
2.80 
2.80 
2.90 
2.90 
2.90 
3.00 
3.10 
3.20 
3.10 
3.00 
3.00 
2.90 
3.00 
8.20 
8.30 
3.40 
8.50 
3.50 
3.50 
3.40 
8.40 
3.30 
3.20 


Dec. 


8.20 
3.20 
3.20 
3.10 
8.10 
8.10 
3.10 
2.90 
2.70 
2.70 
2.80 
2.80 
2.80 
2.90 
2.80 
2.90 
8. -20 
3.20 
3.20 
3.20 
8.20 
3.20 
3. '20 
3.20 
8.20 
3.20 
3.20 
3. -20 
3.20 
3. -20 
3.20 


I 


a  Gage  readings.  May  9  to  June  26, 1903,  inclusiire,  on  temporary  gage  one-half  mile  above  proposed 
dam.  Gage  readings,  June  27  to  Dee.  31,  1903,  inclusive,  on  permanent  gage  at  proposed  dam  site. 
Readings  on  temporary  gage  are  reduced  to  datum  of  permanent  gage. 


All  gage  heighta  are  referred  to  gage  established  June  16. 


Rating  table  fyr  Silvie^  River  near  SUvies,  Greg.,  from  May  9  to  December  Sly  190S. 


'      Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

height. 
Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

:      Feet. 

Second-feet. 

Feet. 

Second-feet.  ' 

Feet. 

Secondflet. 

1       2.3 

2 

2.9 

22     1 

3.5 

60 

4.1 

122 

2.4 

4 

3.0 

28 

3.6 

68 

4.2 

139 

2.5 

6 

3.1 

34    1 

3.7 

76 

4.3 

158 

2.6 

9 

3.2 

40 

3.8 

85 

4.4 

179 

2.7 

13 

3.3 

46 

3.9 

96 

4.5 

200 

2.8 

17 

3.4 

53 

4.0 

108 

Table  fairly  well  defined. 


43G  STREAM  MEASUREMENTS   IN  1903,  PART   IV.  [so.ioa 

Estimated  monthly  discharge  of  Silvies  River  near  SUvies,  Oreg.,  for  1903. 


Month. 


May  9-31.. 

June 

July 

August 

September . 
October  . . . 
November . 
Decern  l>er  . 


For  period . 


Dlschaixe  In  second-feet. 


Toml  in 

Maximum. 

Minimum. 

Mean. 

acre-ftrel. 

200 

28 

101 

4.K..> 

76 

22 

52 

3,0^ 

17 

4 

9 

55-S 

4 

2 

3 

1S4 

9 

2 

4 

2.-^ 

13 

6 

13 

79?* 

60 

13 

32 

l,9iM 

40 

13 

33 

2,029 

14,40i> 

SILVER  CREEK  NEAR  RILEY,   OREO. 

This  station  is  located  on  Silver  Creek  at  Cecil's  ranch,  12  miles 
above  Riley,  Oreg.,  on  the  stage  line  from  Burns  to  Shaniko.  It  is 
about  3  miles  below  the  junction  with  Nichols  Creek  and  about  6  miles 
below  the  proposed  reservoir  site  on  Silver  Creek.  A  permanent 
gaging  station  will  be  maintained  at  this  point  during  1904.  Measure- 
ments are  made  from  three  bridges  over  Silver  Creek  near  the  house 
of  H.  D.  Cecil;  also  in  one  slough  at  high  water,  which  is  measured  hv 
wading.  The  initial  point  for  soundings  is  the  west  end  of  the  floor 
at  each  of  the  three  bridges.  The  channel  is  straight  for  about  80  feet 
above  and  50  feet  below  the  station.  The  current  is  sluggish.  Both 
banks  are  low,  covered  with  sagebrush,  and  are  liable  to  overflow  at 
high  water.  The  bed  of  the  stream  is  composed  of  sand  and  clay,  f  ixv 
from  vegetation,  and  is  shifting.  There  are  three  channels  at  low 
water  and  four  or  more  at  high  water.  A  single  discharge  lueasure- 
ment  was  made  at  this  station  September  21, 1903, .by  John  H.  Lewis, 
A  gage  height  of  2.15  feet  was  registered,  giving  a  discharge  of  1.1 
second-feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

BOISE   RIVER  NEAR  BOISE,  IDAHO. 

The  station,  established  December  15, 1894,  is  located  about  9  milo^ 
above  Boise,  Idaho,  at  the  mouth  of  the  canyon.  The  original  gage  wa> 
in  two  sections:  The  lower  part  is  of  2  by  G  inch  plank,  inclined  ami 
marked  from  1  foot  to  7.5  feet;  the  upper  part  is  a  4  by  4  inch  timber, 
placed  vertically,  and  marked  from  7.5  to  12  feet,  both  portions  painted 
white.     The  bench  mark  is  a  bridge  spike  driven  into  a  cottonwcH>d 
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tree  20  feet  from  gage  and  20  feet  from  river.  It  is  3.4  feet  above 
the  8-foot  mark  on  the  gage.  Measurements  are  made  from  a  cable 
j  list  below  the  gage. 

In  the  latter  part  of  July,  1895,  it  was  decided  to  locate  a  secondary 
gage  on  Boise  Kiver  to  obtain  the  slope  of  the  water  surface.  This 
was  placed  425  feet  below  the  old  gage  and  carefully  connected  by 
means  of  a  wye  level.  Both  were  referred  to  the  same  datum.  At 
that  time  the  lower  end  of  the  old  gage  was  found  to  be  warped  and 
was  corrected.  A  gage  was  also  placed  on  the  lower  Boise  in  order  to 
determine  the  water  going  by  at  the  lowest  stage  during  the  irrigating 
season.  '  The  meter  can  generally  be  used  hy  wading,  but  in  high  water 
measurements  can  be  made  from  a  wagon  bridge. 

April  18, 1897,  the  river  cut  into  the  right  bank  of  the  station,  carry- 
ing out  the  cable  and  leaving  the  gage  on  a  small  island,  so  that  the 
record  after  that  date  is  unreliable.  A  temporary  gage  was  therefore 
established  May  12  at  the  Broadway  Bridge,  at  Boise,  and  a  record 
kept  by  it  until  June  17,  when  a  new  gage,  which  is  now  used,  was 
again  placed  in  the  can^'on  1  mile  alK)ve  the  old  location.  The  inclined 
rod  is  firmly  attached  to  a  cottonwood  tree.  The  bench  mark  is  a  20- 
ponn}'  spike  in  the  upstream  face  of  the  6  by  8  inch  cable  support,  about 
2  feet  alx)ve  the  ground.  Its  elevation  is  15  feet  above  datum.  Two 
spikes  in  same  post  are  14  feet  above  datum.  Discharge  measurements 
are  made  from  a  cable  and  car  50  feet  below  the  gage.  An  auxiliary 
cable  for  flood  measurements  is  placed  117  feet  above  the  main  cable. 
The  initial  point  for  soundings  is  the  face  of  the  cable  support  on  the 
right  bank.  At  ordinary  stages  the  channel  is  straight,  both  above  and 
below  the  station.  The  banks  are  high  and  not  liable  to  overflow. 
About  300  feet  below  the  cable  is  a  gravel  bar,  reducing  the  width  of 
the  river  at  low  water  to  about  one-third  of  the  channel  and  forcing 
the  entire  flow  against  the  south  bank.  The  channel  is  liable  to  change 
during  extreme  high  floods.  During  1900  the  New  York  Canal  Com- 
pany built  awing  dam  of  timber  and  loose  rock,  headed  about  150  feet 
below  the  station  and  extending  from  the  north  bank  diagonally  down 
and  across  the  stream  a  distance  of  about  50  feet,  in  order  to  protect 
the  north  bank  from  erosion.  The  construction  of  this  wing  dam  did 
not  seem  to  interfere  with  the  flow  of  the  river  at  the  station.  During 
the  3'ear  1902  new  cable  supports  were  set  and  bench  marks  were  care- 
fully verified. 

The  observations  at  this  station  during  1908  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 
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Discharge  measuremeiitft  of  Boise  Ricer  near  Boise  Idaho,  in  liH^S. 


Date. 


Hydrographer. 


height. 


Ftfi, 


March  27 ,  N.  S.  Dila... 

May  25 do 

June  10 do 

July  7 1 do 

August  12 1  F.  Stockton. 

August  24 do 

October  12 do 

October  26 ] do 

October  30 ' do 


I 


3.20 

3.60 

6.00 

2.60 

.65 

.50 

1.00 

.65 

.65 


4, 1'TM 

4,s-v: 

14.42:^ 

2, 9*n 

l,lin 
77.'> 
7»v> 


Mean  daily  gage  height^  in  feet,  of  Boise  River  near  Boise,  Idaho,  for  V*OS. 


Day. 


1  I  '  '  1  ■ 

Jan.     Feb.    Mar.    Apr.   May.  June.  July.   Aug.   Sept.    Oct.    Nov.    Ivi-. 


10., 
11. 


15. 
16. 
17. 
18., 
19. 
20. 
21. 
22. 
23. 
24. 
2). 
2fi. 
27. 
2H. 
2  J. 
3). 
31. 


1.20 ; 

.95  j 
.80  ] 
.86, 
.80 

.80  1 

.80, 

.80 

I 
.80  1 

.80  I 

.97  I 

.20  ' 
.30  I 
.40  I 
.46  j 
.50  I 
.60 
.90  I 

1.85  I 

1.60  ' 

1.30  j 

2.20 

3.20  I 

2.60 

2. 'JO  I 

1.60  I 
1. 50 
1.40 


1,60  1.00 
1.30  I  1.05 
1.20  I  1.10 
1.20  I  1.10 
1.20     1.10 

1.25  '  1.00 
1.10  I     .98 

1.26  .90 
1.20  I  .90 
1.10  .  1.00 
1.00  1  1.10 

.80  I  1.10 

.70  j  1.30 

.90  ;  1.40 

.60  I  1.50 

.80     1.50 

1.00  I  1.50 

.90     1.50 

.90  ;  1.55 

.90     1.60 

.90  I  1.60 

1.00     1.80 

1.00     1.90 

1.00     2.20 

1.00     2.80 

.90     2. 90 

1.00     3.20 

1.00     3.50 

4.00 

4.6.'> 

4.70 


4.40 
4.20 
3.90 
3.90 
3.70 
3.70 
3.70 
3.30 
3.40 
4.60 
4.30 
3.90 
3.60 
3.70 
3.75 
3.90 
4.10 
4.20 
4.25 
4.30 
4.60 
5.60 
5.40 
5.50 
5.60 
5.80 
5.70 
5.30 
4.80 
4.70 


4.60 
4.50 
4.50 
4.80 
6.00 
5.20 
5.20 
5.20 
5.10 
5.10 
6.10 
6.10 
6.40 
6.70 
5.70 
6.50 


5.80 
6.40 
6.30 
6.00 
5.80 
6.70 
6.80 
6.90 
6.00 
6.00 
6.90 
6.70 
5.60 
6.30 
5.20 
5.30 


6.20  I  5.20 
6.20  '  6.20 


4.90 
4.40 
3.90 
3.70 
3.60 
3.60 
8.70 
3.75 
4.10 
4. 25 


4.60 
4.40 
4.20 
4.10 
4.10 
3.80 
3.70 
3.70 
3.65 
;i60 


4.30  I  3.60 


4.60 
5.00 


3.40 


3.30 

3.10 

2.90 

2.65 

2.60 

2.62 

2.60 

2.60 

2.35 

2.20 

2.20 

2.10 

2.20 

2.15 

2.10 

2.20 

2.25 

2.20 

1.90 

1.85 

1.90 

2.00 

1.90 

1.80 

1.80 

1.70  , 

1.70  I 

1.50  I 

1,40 

1.90  I 

1.25  , 

I 


1.15 

i.lO 

1.00 
.95 

1.20 
.70  I 
.75  1 
.65 
.65 


0. 65  0. 70  0.  &5 
.55  ■  .75  .f52 
.63       .75 


.50  I 
.50 


.65 

.50 

.65 

.50 

.65 

.65 

.60 

.80 

.60 

.80 

.60 

.80 

.67 

.76 

.65 

.65 

.65 

.60 

.55 

.60 

.60 

.50 

.50 

.50 

.60 

.65 

.60 

.52 

.50 

.50 

.50 

.60 

.66 

.60 

.60 

.60 

.70 

.6.'> 

.75 

.65 

.a> 

.6.'i 

.6) 

.65 


.80 
.90 
.50  j  1.10 
.50  1.10 
.50  1.00  . 
.50  1.00  " 
.90 
.90 


.95  ! 


.65 


.95 

.90 

.H) 

,80 

.70 

.70  J 

.70  ' 

•™l 

.70    ; 

.70  .  2.00 
.70    


1.00 


.67     1.60 


.60 
.65  ' 
.67 
.67 
.65  ' 
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Gage 
Jieight, 

Discharge. 

(iagc 
height. 

Feet. 

Diseharge. 

height. 
Ffct. 

Discharge. 

height. 

Discharge. 

Fat. 

.Seromi/(fi. 

Strond'j'cd. 

."■krond-fff  t. 

Frrt. 

Srcond-jfft.  ■ 

0.2 

500 

1.2 

1,285 

2.6 

2,  mo 

4.6 

7,740 

.3 

570 

1.3 

1,375 

2.8 

3,  340 

4.8 

8,  410' 

.4 

640 

1.4 

1,470 

3.0 

3,710 

5.0 

9,150 

.5 

715 

1.5 

1,570     . 

3.2 

4,100 

5.2 

10,010 

.6 

790 

1.6 

1,675 

3.4 

4,530 

5.4 

11,000 

.  7 

865 

1.7 

1,785 

3.6 

4,980 

5.6 

12,110 

.8 

945 

1.8 

1, 895 

3.8 

5,460 

5.8 

13, 270 

.9 

1,025 

'       2.0 

2,130 

4.0 

5,970 

6.0 

14,430 

LO 

1,110 

2.2 

2,400 

4.2 

6,520 

6.2 

15,590 

1.1 

1,195 

2,4 

2,680     , 

4.4 

7,110 

6.4 

16, 750 

Table  well  defined  to  3.60  feet  gage  height.     Above  3.60  feet  gage  height  the 
cnn'e  is  determined  by  one  high-water  measurement  at  6  feet  gage  height. 

Estimated  monthlij  discharge  of  Boise  River  near  Boi»e,  IdahOf  for  1903, 
[Drainage  area,  2,450  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.     Minimum.        Mean. 


January \  4,100 

February l  1,675 

Man^h |  8,070 

April '  13,270 

May 12,690 

June '  16, 750 

July 4,310 

August.. 1,285 

September 945 

October , \  1,195 

November^ 2, 130 

December  * 1, 195 


500 

790 

1,025 

4,310 

4,980 

4,530 

1,330 

715 

715 

790 

790 

752 


1,316 

1,136 

2,312 

7,472 

8,396 

10, 033 

2,379 

854 

772 

943 

1,127 

928 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


! 


8(f,  918 

0.54 

63,090 

.46 

142, 159 

.94 

444, 615 

3.05 

516,  250 

3.43 

597,005 

4.10 

146, 279 

.97 

52, 510 

.34 

45,  937 

.32 

57, 983 

.39 

17,883 

.46 

18,407 

.38 

Depth  in 
inches. 


0.62 
.48 
1.08 
3.40 
3.95 
4.57 
1.12 


.45 

•  14 
.14 


aNoTember  1-3,  8, 10,  20,  23,  25. 


*  December  3,  5,  8,  12.  16,  19.  22,  25,  28,  31. 
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SUCCOR  CREEK  NEAR   HOMEDALE,  IDAHO. 

This  station  was  established  March  It),  1903,  by  N.  S.  Dils.  Records 
were  discontinued  September  30,  1903,  but  were  begun  again  before 
water  began  flowing  in  the  winter.  It  is  located  at  a  small  truss  bridge 
built  to  carry  a  flume  and  is  about  one-half  mile  above  the  mouth  of 
the  river.  The  gage  is  a  vertical  rod  driven  into  the  bed  of  the  stream, 
fastened  to  the  downstream  side  of  the  footbridge.  The  readings  dur- 
ing the  spring  of  1903  were  taken  by  Miss  Mamie  Mussel,  and  during 
the  following  winter  by  Mrs.  Minnie  Tracy.  Discharge  measurements 
are  made  from  the  footbridge.  The  initial  point  for  soundings  was 
taken  at  the  west  face  of  the  sill  on  the  right  bank.  The  channel  is 
straight  for  100  feet  above  and  for  300  feet  below  the  bridge.  The 
current  is  sluggish.  Both  banks  are  high  and  are  not  liable  to  over 
flow.  The  bed  of  the  stream  is  sandy  and  free  from  vegetation.  There 
is  but  one  channel  at  all  stages.  The  bench  mark  is  an  8-penny  nail 
driven  into  the  lower  chord  of  the  bridge  near  the  gage.  Its  elevation 
is  9.70  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 

Discharge  measuremeiiUi  of  Succor  Creek  near  Homedale,  JdaJiOy  in  1903. 


March  19. 
March  30 . 


Date. 


Hydrographer. 


i      h?lX      I  I>t^h*nr^- 


N.  S.  Dils. 
do  ... 


June  3 - .  1 do 


Fed. 
2.50 
3.40 
2.30 


43 

306 

3 


Mean  daily  gageheighty  infeei^  of  Succor  Creek  near  Homedidej  Idaho,  for  1903. 


Day. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Mar.  I  Apr. 


3.10 
3.00 
2.90 
2.90 
2.90 
2.90 
2.80 
3.10 
3.10 
3.40 
3.20 
3.10 
3.10 
3.00 
2.90 
2.90 


May.  'June, 


-|- 


2.80 
2.80 
2.70 
2.70 
2.60 
2.70 
2.60 
2.70 
2.60 
2.70 
2.60 
2.60 
2.50 
2.60 
2.60 
2.60 


2.30 
2.30 
2.40 
2.30 
2.20 
2.30 
2.30 
(«) 
(«) 
(") 
(") 
(«) 
C) 

(«) 
(«) 
(«) 


Dec.  , 

2.30 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2,40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


Day. 


17. 
18. 
19. 
20. 
21  . 
22. 
23. 
24  . 
25. 
26. 
27. 
28. 
29. 
30. 
31  . 


Mar.    Apr.  'May. 


2,50 
2.40 
2.40 
2.90 
2.90 
3.00 
3.20 
3.40 
3.30 
3.40 
3.50 
3.40 
3.40 


2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
3.00 
3.00 
3.00 
2.90 


2.60 
2.  GO 
2.60 
2.60 
2.60 
2.50 
2.40 
2.40 
2.40 
2.30 

2.m 

2.30 
2.90 
2.30 
2.90 


II 
a  Dry. 


June.  Dec- 


(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 


2,40 
2  » 
2.50 

2- TO 
2.V) 
i'O 
2,50 
2.  CO 
2."0 
2  n(l 
2.  SO 
2.al> 
2.50 
2.60 
2.60 
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Reding  table  for  Succor  Creek  near  Homedaley  Idaho,  March  19  to  December  SI,  1903. 


heSS. 

Dischaige. 

Gage 
height. 

fleet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Diacharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-fed. 

Second-feet. 

l^eL 

Second-feet. 

2.2 

1 

2.6 

67 

3.0 

178 

3.4 

306 

2.3 

6 

2.7 

93 

3.1 

209 

3.6 

341 

2.4 

22    ! 

2.8 

120 

3.2 

240 

1 

2.5 

43 

2.9 

148 

j 

3.3 

1 

272 

1 
i 

Table  poorly  defined;  determined  by  only  three  points. 

Estimated  monthly  di^harge  of  Succor  Creek  near  Homedale,  Idaho,  for  1903. 


Month. 

Discharge  In  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean 

acre-feet. 

March  19-31 

341 
306 
120 

22 

120 

6 

203 
171 

57 
8 

32 

5,234 

10, 175 

3,505 

111 

April 

May 

June  1—7  <* --- 

December 

67 

6 

1,968 

a  Creek  dry  after  June  7. 
BRUNEAU    RIVER   NEAR   GRANDVIEW,  IDAHO. 

Systematic  measurements  on  this  river  were  maintained  for  four 
years  by  Andrew  J.  Wiley  for  the  Owyhee  Land  and  Irrigation  Com- 
pany, immediatelv  below  the  headworks  of  their  canal  system  10 
miles  east  of  Grandview,  Idaho,  The  station  was  reestablished  March 
6,  1903,  by  N.  S.  Dils.  The  station  is  located  at  the  ford  on  the 
old  stage  road,  about  2  miles  above  the  mouth  of  the  river.  The 
gage  is  in  two  sections,  and  is  located  on  the  left  bank,  25  feet  up- 
stream fromthe  old  gage.  The  lower  inclined  section  reads  from  zera 
to  6.5  feet.  The  upper  vertical  section  is  driven  into  the  bank  and 
reads  from  6.5  to  9  feet.  Both  sections  are  of  2  by  4  inch  timber. 
The  gage  datum  is  the  same  as  that  of  the  old  gage.  Readings  are 
taken  once  each  day  by  C.  C.  Gregg.  Discharge  measurements  are 
made  by  means  of  a  boat.  The  initial  point  for  soundings  is  a  piece 
of  railroad  iron  set  perpendicularly  in  the  right  bank.  The  channel 
is  straight  for  300  feet  above  and  below  the  station,  and  the  current  is^ 
sluggish.  The  right  bank  is  lotv  and  liable  to  overflow  at  flood  stages. 
The  left  bank  is  high  and  is  not  liable  to  overflow.  Both  banks  are 
without  trees  or  brush.  The  bed  of  the  stream  is  sandy,  free  from 
vegetation,  and  shifting.  There  is  but  one  channel  at  all  stages.  The 
-bench  mark  is  the  top  of  the  northeast  corner  stone  of  the  observer's 
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[so.  IOC. 


house.     Its  elevation  is  13.14  feet  above  gage  datum.     This   station 
was  discontinued  December,  1903. 

Tho  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 

Discharge  ineasurefnetUs  of  Bruneau  River  near  Grandview^  Idaho,  in  19GS. 


Date. 


Hydrpgrmpher. 


March6 \  N.  S.  Dils... 

June  18 ' do 

July  31 '  F.  Stot^kton. 


Gage 
height. 


2.00 
3.46 
1.70  I 


Dlw^hiiiipv. 

177 

1,0>U} 

51 


Mean  daily  gage  height,  in  feet,  of  Bruneau  River  near  Grandview,  Idaho,  for  190S. 


Day. 


Jan.  I  Feb.  I  Mar. 


Apr.    May.  June.  July.   Aug.  Sept.    Oct.    Nov.    Doc. 


1 1.75 

2 '  1.85 

3 1.90 

4 1.90 

6 1.90 

6 ,1.85 

7 1.85 

8 1.85 

9 1.85 

10 1.85 

11 '  l.a5 

12 I.a5 

13 ,  1.85 

14 1.85 

15 1.80 

16 '  1.75 

17 '  1.70 

18 1  1.70 

19 i  1.70 

20 ;  1.70 

21 1  1.80 

22 2.00 

23 '  2.00 

24 '  2.10 

25 1  2.70 

26 1  3.00 

27 1  2.65 

■28 1  2.30 

29 1  2.20 

30 2.10 

31 1  2.00 

I 


.nl 


2,00 

1.90 

1.85 

1.80 

1.80 

1.80 

1.75 

1.75 

1.85 

1.90 

2.10 

2.00 

1.90 

1.75 

1.75 

1.75 

1.75 

1.75 

1.80 

1.80 

'  1.80 

I  1.85 

j  1.85 

I  1.90 

1.95 

2.00 

!  2.00 

!  2.00 


2.00 

1.95 

1.95 

2.a5 

2.10 

2.00 

2.50 

2.00 

2.00 

1.95 

2.50 

2.10 

2.15 

2.10 

2.10 

'  2.25 

I  2.55 

I  2.50 

2.35 

!  2.20 

,  2.15 

2.10 

2.20 

'  2.10 

'  2.40 

I  8.00 

i  3.26 

!  3.20 

3.40 

3.85 

4.00 


4.30  I 

I  4.30  . 

I  3.90 

,  3.45  ' 

i  3.20  I 

3.10  I 

'  2.90  { 

'  2.75 

I  2.70 

I  3.10 

I  3.40 

I  3.60 

I  3.25 

3.50 

2.90 

\  2.90 

I  2,90 

2.85 

,  2.90 

2.95 

3.00 

3.05 

3.25 

'  3.46 

3.50 

3.55 

3.65 

8.60 

3,50 

I  3.00 


I 


3.15 
3.10  ' 
3.10  I 
3.15  I 
3. 15  I 
3.25  ; 

3.35  ' 
3.35 
3.40  1 

3.36  I 
3.30  I 

3.80 : 

3.30  I 
3.45  I 
3.60  j 
3.55  \ 
3.50  I 
3.45  I 
3.40  I 
3.30  I 
3.20  I 
3.10 
3.50 
3.00  I 
3.00 
3.05 
3.15 
3.15 
3.25 
3.25 
3.35 


3.55     2.60 
8.80  I  2.60  I 
4.00  I  2.55 


4.15 
4.10 
4.a5 
4.00 
4.00 
4.00 
3.95 
3.85 
8.86 
3.85 
3.80 
3.75 
3.65 
3.60 
3.45 
3.35 
3.25 
3.15 
3.10 
3.10 
3.00 
2.90 
2.85 
2.75 
2.70 
2.65 
2.66 


2,45  I 
2.35  j 
2.30  . 
2.30  • 
2.20  I 
2.15 
2.10  I 
2.10  ' 
2.05 
2.06 
2.00 
2.00 
2.00 
1.95 
1.90  I 
1.90  i 
1.90 
1.85  ' 
1.85  ! 
1.80  I 

2.20 ; 

1.90 
1.85  I 
1.80  j 
1.70  j 
1.70 
1.70  , 
1.70  ! 


1.70 
1.65 
1.65 
1.65 
1.60 
1.60 
1.60 
1.65 
1.60 
1.60 
1.60 
1.60 
1.55 
1.56 
1.55 
1.55 
1.55 
1.65 
1.55 
1.50 
1.50 
1.46 
1.46 
1.45 
1.46 
1.50 
1.50 
1.50 
1.50 
1.60 
1.50 


1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.65 
1.65 
1.65 
1.65 
1.70 
1.75  j 
1.75  I 
1.80  I 
1.80  I 
1.75  I 
1.75  ' 
1.75  j 
1.75  I 
1.70  I 
1.75  I 
1.70 
1.70  I 
1.70  . 
1.70 
1.65  ' 
1.6.5  1 


1.70 
1.70  I 
1.70 
1.70  ' 
1.75  ! 
1.80  I 
1.75  ' 

1.75  , 

1.76  I 
1.75  ' 
1.75  1 
1.75 
1.75  ' 
1.80 
1.80 
1.80 
1.80  ! 
1,80  I 
1.80  I 
1.80 
1.80  I 
1.80  I 
1.85  1 
1.85  , 
1.90 
1.85  I 

1.85  1 
1.85 
1.85  I 
1.85  , 


1.85 
1.85  : 
1,85  ^ 
1.85  ■ 
1.85 
1.85 
1.85 
1.85 
1.85  ■ 
1.86 
1.85 
1.90 
l.»  I 
2.00  I 
2.00 
2.ff» 

2.05  I 
2.00  J 
1-95  I 
2.00  ' 

2.06  ! 

2.05  ' 

2.06  I 
2.00  • 

2.06  ' 

I 

2.06  ' 
2.06 
2.00  I 
2.00 

2.00  i 

I 


2.  CO 
2.  CO 
1.S5 
1.9^ 
LW 

l.H> 
1.^1 
L?<l 
l.SO 
I.nS 
l.«) 
l.Vn 
l.yi> 

1.9:> 
1.  \s 

1.* 
l.«> 
l.«> 

1.90 

l.w 

1.90 
1.90 

1.90 
1.90 
l.K> 

\.Hi 

l.*<i 
1.75 
1.70 
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SNAKE   RIVER   NEAR   MINIDOKA,  IDAHO. 

Ten  miles  above  the  gaging  station  at  Montgomery  Ferry  occurs  a 
natural  dam  site,  from  which,  as  a  starting  point,  surveys  for  canal 
lines  have  been  run,  covering  the  large  extent  of  rolling  country  sus- 
coptihle  of  irrigation  on  both  sides  of  the  river.  Measurements  at 
Montgomery  Ferry  show  the  amount  of  water  available  for  irrigation 
purposes  there,  and  also  the  conditions  that  will  exist  for  power  pur- 
poses at  Shoshone  Falls,  about  45  miles  below,  after  the  irrigable  lands 
of  Snake  River  Valley  shall  have  been  developed. 

This  station  wafe  originally  established  August  5, 1895,  at  Montgom- 
er^'  Ferry  on  the  stage  road  from  Minidoka  to  Albion,  Idaho. 

When  the  station  was  visited  bj^  N.  S.  Dils  on  October  14,  1899,  a 
comparison  was  made  of  the  gage  rod  with  the  bench  mark,  and  it  was 
found  that  the  rod  had  moved  to  a  considerable  extent,  owing  to  the 
action  of  the  quicksand  on  the  inclined  portion  of  the  rod.  The 
heights  as  recorded  by  the  observer,  as  well  as  the  discharge  measure- 
ments, were  corrected.     Gage  readings  were  not  taken  during  1900. 

The  station  was  reestablished  May  1, 1901,  and  the  gage  read  morning 
and  evening  for  the  remainder  of  the  year.  Part  of  the  inclined  gage 
rod  which  had  been  moved  by  quicksand  was  corrected  August  9, 1901, 
and  all  previous  gage  readings  were  carefully  adjusted  to  correspond 
with  the  present  position  of  the  rod. 

On  October  16,  1903,  the  gage  was  carefully  checked  by  means  of  a 
level  by  Fred  Stockton.  Ditferent  sections  of  the  gage  were  found  to 
be  from  0.1  to  0.3  foot  too  high.  The  gage  was  corrected  and  the 
gage  heights  adjusted  to  conform  with  the  old  gage  datum.  The 
lower  section  of  the  gage  is  an  inclined  4  by  4  inch  timber  and  reads 
from  zero  to  6.8  feet.  The  upper  section  is  vertical  and  reads  from 
6.8  to  13  feet.  The  gage  is  read  once  each  day  by  George  Montgom- 
ery, the  ferryman.  Discharge  measurements  are  made  from  the  ferry- 
boat. A  tagged  wire  has  been  stretched  above  the  ferry  cable.  The 
initial  point  for  soundings  is  the  cable  support  on  the  right  bank. 
The  channel  is  straight  for  300  feet  above  and  below  the  station  and 
has  a  width  at  the  ferrj-  of  about  800  feet.  Both  banks  are  high, 
without  vegetation,  and  are  not  liable  to  overflow.  There  is  but  one 
channel  at  all  stages.  The  bench  mark,  established  when  the  original 
gage  was  installed,  is  a  spike  in  the  east  post  of  the  tool  house  on  the 
right  bank.  The  spiLe  is  l.!2  feet  above  the  ground,  52  feet  west  of  the 
gage,  and  has  an  elevation  of  17.50  feet  above  the  zero  of  the  gagfe. 
The  letters  "B.  M."  are  marked  in  black  paint  on  the  post. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 
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Discharge  measurements^  of  Snake  River  near  Minidoka,  Idaho,  in  190S. 


Date. 


Hydrographer. 


June  20 1  N.  8.  Dils 

July  9 do 

July  30 Fred  Stockton 

August  21 do 


October  16 do 


Ga»re 
height,  a 

Di>oharpv. 

FttL 

SfrwKf-/rtf*. 

8.40 

23,96^ 

5.20 

11,017 

2.90 

5, 524 

1.20 

2,644 

2.80 

6,090 

a  All  gage  heights  refer  to  new  rod. 
Kean  daily  gage  height  j  infect,  of  Snake  River  near  Minidoka,  Idaho,  for  I  SOS. 


Day. 


Jan.    Feb. 


10.. 
II.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 

2.'>. 
26.. 
27.. 
28., 
29., 
30. 
31. 


6.00 
5.60  I 
4.35 
3.35  ' 
2.95  I 
2. 75 
2.70 
2.70  I 
2.70  , 
2.70 
2.66  ' 
2.60 
2.50 
2.50 
2. 60 
2.60  ' 
3.00 
4.1:0  I 
4  55 
a.85  ' 
3.00  ', 
C.60 
3.60 
2.ft5  I 
i3.25  ' 
3.90  j 

n.7o 

3.60  I 
4.20  I 
4.10  ] 
4.00  , 


4.00 
4.00 
4.25 
4.05 
3.75 
3.55 
3.35 
3.25 
3.10 
3.55 
3.70 
3.55 
3.30 
3.10 
3.10 
3.40 
3.40 
3.30 
3.30 
3.20 
3.25 
3.45 
3.65 
3.60 
3.60 
3.60 
3.60 
3.70 


Mar.  I  Apr. 


3.70  j  3. 
I  3.70 
j  3.70  I 

3.70  I 
I  8.35 
I  3.a5  ' 

3.28  I 
I  2.65  I 
!  2.60  ' 
I  2.60  I 
I  2.70  I 
I  2.80, 
I  2.90 
i  3.00 
I  2.60 

2.60 
'  2.60 
I  2.60 
I  2.70 
I  2.50 
I  2.50 
I  2.50 
I  2.50 
I  2.60 

2.60 
I  2.60 
I  3.00 
I  3.00 

3.00 
'  3.60 

3.60 


3.60 
3.00 
3.00 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.  CO 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.10 
3.10 
3.10 
3.20 
3.36 
3.55 
3.75 
3.85 
4.05 
4.35 
4.50 


May. 


4.5d 
4.35 
4.15 
4.05 
3.95 
4.80 
3.95 
4.05 
4.30 
4.65 
4.86 
4.85 
4.85 
4.80 
4.80 
5.10 
5.50 
5.90 
6.  Oh 
5.90 
5.50 
5.20 


I  3.55  j. 


June. 

5.20 
5.40 
5.90 
6.40 
6.75 
7.00 
7.26 
7.40 
7.60 
7.75 
7.95 
8.00 
8.10 
8.10 
8.10 
8.10 
8.10 
8.15 
8.20 
8.20 
8.10 
8.00 
7.90 
7.80 
7.75 
7.65 
7.50 
7.50 
7.60 
7.55 


July.  I  Aug. 


.1  4.96 


7.16 

7.00 

6.90 

6.70 

6.40 

6.20 

6.80 

5.50 

5.20 

5.05 

4.85 

4.66 

I  4.60 

4.50 

4.40 

1  4.25 

,4.15 

4.05 

'  3.95 

I  3.76 

,  3.60 

3.55 

'8.45 

3.40 

3.30 

3.10 

3.10 

3.00 

2.90 

2.90 

2.^0 


2.60 

2.60 

2.40 

2.40 

I  2.30 

2.10 

I  1.90 

1.80 

'  1.70 

!  1.50 

'  1.60 

1.50 

1  1.40 

I  1.40 

I  1.40 

'  1.30 

I  1.30 

I  1.20 

I  1.20 

I  1.20 

I  1.20 

1.20 

I  1.20 

I  1.20 

i  1.20 

I  1.20 

I  1.20 

I  1.20 

1  1.20 

I  1.20 

,  1.20 


Sept.    Oct.  I  Nov.     Dec. 


1.20 

1.20 

1.20 

1.20 

1.20 

1.20  I 

1.20  I 

1.20  ! 

1.30  ' 

1.40 

1.60 

1.70 

1.75 

1.90 

2.00 

2.15 

2.83 

2.40 

2.40 

2.40 

2.60 

2.60 

2.50 

2.50 

2.60 

2.50 

2.60 

2.60 

2.60 

2.50 


2.60 
2.60 
2.00 
2.60 
2.70 
2.80 


2.90 
2.90 
2.90 
2.90 
2,90 
3.00 


•2.90  I  8.00 
2.90  3.00 
3.00  I  3.00  < 
3.00  3.00 
3.00  ,  3.00 
3.00  j  3.00 
3.00  ,  8.00 


3.00  1 

3.00 

3.00  , 

2.90 

2.90 

2.90 

2.90  I 

2.90  I 

2.90  , 

2.90  I 

2.90 

2.80  I 

2.80 

2.80  I 

2.80 

2.80 

2.80 

2.80 


3.10 

3.10 

3.20 

3.20 

3.10  i 

2.95 

2.80 

2,70 

2.8-> 

3.00  : 

3.10 

3.20  I 

S.3=> 

3.35 

3.30 

3.20 

3,20 


3.aD 
3.ao 
3.20 
a.Ks 
3.10 

3.16 
2.<*5 
•2-.V1 
2.  >*0 
2-9i» 

:iot> 

3.10 
3.10 
3.10 
3.<0 
3.00 
2-90 
2.«> 
3.00 
3.00 
S.00 
3.10 
3.15 
3.20 
3.t» 
S.» 
4.70 
5  .TO 

.\ao 
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Rating  lahfefor  Snake  River  near  Minidoka^  Idaho^  for  190S. 


Gage 
height. 

Discharge. 
Second-feet. 

height. 

Discharge^- 
SccoiKl/ret. 

heigS^i. 

Discharge. 

_    _  _  

Second-fret. 

'     Gage 
height. 

Discharge. 
Second-feet. 

Fttt. 

Fffi. 

Feet. 

Fret. 

1.2 

2,640 

2.6 

5,080 

4.8 

9,900 

7.0 

17,  410 

1.3 

,       2,800 

2.8 

5,460 

5.0 

10,450 

7.2 

'     18,280 

1.4 

2,960 

3.0 

6,840     ' 

5.2 

11,020 

7.4 

19,170 

1.5 

3,130 

3.2 

6,240     , 

5.4 

11,610 

7.6 

20,080 

'       1.6 

.      3, 300 

3.4 

6,650    ^ 

5.6 

12,230 

7.8 

21,010 

1.7 

3,470 

3.6 

.       7,070     1 

5.8 

12,880 

8.0 

21,960 

1       1.8 

!      3,640 

3.8 

7,500    ' 

6.0 

13,560 

8.2 

22,950 

1.9 

1      3,820 

4.0 

;      7,940 

6.2 

14,270 

8.4 

,     23,970 

2.0 

4,000 

4.2 

.      8,400 

6.4 

15,000 

1 

2.2 

4,360 

4.4 

8,880 

6.6 

15, 770 

2.4 

4,720 

4.6 

9,380 

6.8 

16,580 

Table  well  define*!. 

Estimated  monthly  discharge  of  Snake  Rirer  near  Minidoka^  Idaho,  for  190S. 


1)1.- charge  in  Fccond-feet. 


Month. 


Maximum.     Minimum.         Mean, 


Janaary •. '  13,  oHO 

Febraary ,  8,520 

March '  7,280 

April '  9,130 

May« 13,7:^5 

J  une 22, 950 

July '  18,060 


August 

September. 
October  . . . 
November . 
Dec*ember  . 


5,080 
4,900 
5,840 
6,  545 
11,920 


4,900 
6,040 
4,90a 
5,840  ; 
7,500  j 
11,020 
5,460 
2,640 
2,640 
4,900 
5,270 


5,460 


6,919 
6,918 
5,773 
7,023 
10,170 
19, 813 
9,674 
3,228 
3,897 
5, 553 
5,924 
6,489 


Total  in 
acre-feet. 


425,4:53 
384, 206 
354, 968 
417,898 
625, 329 
1, 178, 955 
594,  ^M 
198,482 
231,888 
341, 441 
352, 502 
398, 993 


The  year 22, 950 


2,640  ;        7,615     5,504,926 


a  May  2:KW  interpoliited. 
OWYHEK   RIVER  NEAR   OWYHEE,  OREO.  ^ 

This  station  was  established  August  27,  1903,  by  John  H.  Lewi.s. 
It  is  located  at  the  ODunty  bridge  li  miles  from  Owyhee,  Ore^.  A 
large  irrigation  ditcli  t.ikos  water  from  the  river  about  6  miles  above. 
The  gage  is  an  inclined  2  by  6  inch  timber  reading  from  1  to  5  feet. 
It  is  located  at  the  upstream  steel  caisson  of  the  left  abutment  of  the 
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bridge.  The  gage  is  painted  on  the  vertical  caisson  from  5  to  18  feet 
It  is  read  once  each  day  by  D.  T.  Rigsby.  Discharge  measurements 
are  made  from  the  bridge  at  ordinary  stages  and  b^r  wading  above  the 
bridge  at  extreme  low  water.  The  initial  point  for  soundings  is  the 
center  of  the  upstream  caisson  of  the  left  abutment.  The  channel  is 
straight  for  200  feet  above  and  for  400  feet  below  the  station.  The 
current  is  sluggish  at  low  water.  The  right  bank  is  high  and  rocky 
and  will  not  overflow.  The  left  bank  will  overflow  only  at  extreme 
high  water.  The  bed  of  the  stream  is  composed  of  sand  and  gravel, 
and  is  liable  to  shift  during  freshets.  There  are  two  channels  at  low 
water  and  one  at  high  water.  The  bench  mark  is  the  top  of  the  steel 
caisson,  at  its  outer  edge  directly  above  the  gage.  Its  elevation  is  18. 60 
feet  above  the  zero  of  the  gage.  The  bench  mark  to  which  the  old 
station,  located  at  this  point,  was  referred  has  been  destroj^ed. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  engineer. 

Discharge  meamtremenls  nf  Oii*y?iPe  River  near  Owyhee^  Oreg.y  in  J  90S. 


Date. 

Hydrographer. 

Gage  height. 

Discharge. 

September  27 

August  27 - 

J.  H.  Lewis 

do : 

Frrt. 

2.05 

1 
1.87 

2.75 

«1.57 

December  17 

do 

•'263 

a 37  second-feet  in  Owyhee  River;  120  second-feet  in  Owyhee  ditch. 
&7  second-feet  in  Owyhee  River;  108  second-feet  in  Owyhee  ditch. 
fNo  water  in  Owyhee  ditch. 

Mean  duily  gage  height^  in  feet,  of  Otvyliee  River  near  Owyhee,  Oreg.,  for  1903. 


Pay. 

Aug. 

J 

2 

3 

4 

5 ' 

6 

7 

8 -..- 

9 

10 

11 

12 ' 

13 

14     

15 

16 1 

Sept. 

Oct. 

Nov. 
2.38 

Dec. 
3.06 

1.90 

2.06 

1.89 

2.07 

2.54 

3.00 

1.90 

2,08 

2.56 

2.95 

1.88 

2.10 

2.58 

2.90 

1.87 

2.20 

2.67 

2.88 

1.86 

2.25 

2.58 

2.86 

1.89 

2.31 

2.59 

2.84 

1.90 

2.32 

2.60 

2.80 

1.91 

2.31 

2.61 

2.78 

1.92 

2.32 

2.60 

2.76 

1.93 

2.83 

2.61 

2.80 

1.94 

2.32 

2.62 

2.82 

1.96 

2.33 

2.64 

2.80 

1.96 

2.34 

2.67 

2.78 

1.97 

2.33 

2.68 

2.78 

1.98 

2.32 

2.69 

2.76 

1 

Day. 

Aug. 

17.. 

18...;;:::::.:::;::::;::; 

19 

20 

21 . . . 

•n 

23.. 

24...::;:;:::;;:;;;i;;;;;; 

25 

26 

27 

28 

1.85 

29 

1  86 

30 

1.87 

31 

1.88 

Aug.  I  Sept.    Oct.    Nov. 
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BIG  LOST  RIVER  NEAR  MACKAY,  IDAHO. 

This  station  was  established  November  12,  1903,  by  Fred  Stockton* 
It  is  located  3i  miles  above  Mackay,  Idaho,  above  "The  Narrows."* 
The  gage  is  a  vertical  2  by  4  inch  pine  timber  driven  into  the  ground 
and  spiked  to  a  large  willow.     The  observer  is  J.  H.  Haney. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 

Mean  daily  gage  heighty  infeet^  o'  Big  Lost  River  near  Mackay^  Idaho  for  1903. 


Day. 

Deo. 

..!  0.70 
..'     .70  • 
..      .70 
..      .70 
..      .70 

Day. 

Det". 

1 

8. 

9. 
lo- 
ll. 
12. 
IS. 
14. 

0.70 

2 

.70 

3 

.70 

4 

.70 

5     

.70 

6     

..      .70  ' 
..      .70 

.70 

7 

.70 

Day. 


;    15. 

'l6., 
I  17., 
'l  IH., 

19. 

20. 

21. 


Dec. 


.70   I  23. 


.70 
.70 


24. 
25. 


.70   I  26. 
.70      27. 


Day. 

Dec. 

0.70 
.70 
.70 
.70 
.70 
.70 
.70 

Day. 

Dec. 

29 

0.7^ 

30 

.70 



31 

.70 





BLACKFOOT   RTVER   NEAR   PRESTO,  IDAHO. 

This  station  was  established  April  17,  1903,  by  N.  S.  Dils.  It  is 
located  on  the  ranch  of  the  observer,  James  Just,  2  miles  west  of 
Presto  and  about  15  miles  from  Blackfoot,  Idaho.  The  gage  consists 
of  two  vertical  sections  of  2  by  4  inch  timber  driven  into  the  right 
bank.  The  lower  section  reads  from  0  to  5  feet.  The  upper  section 
reads  from  5  to  9  feet.  A  cable  will  be  installed  from  which  to  make 
discharge  measurements.  The  initial  point  for  soundings  is  at  the 
gage  rod.  The  channel  is  curved  above  and  below  the  station.  The 
current  is  sluggish.  The  right  bank  is  high  and  will  not  overflow^ 
The  left  bank  will  overflow  at  flood  stages.  Both  banks  are  wooded* 
The  bed  of  the  stream  is  rocky,  free  from  vegetation,  and  permanent* 
No  bench  marks  have  been  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 

Discharge  measurements  of  Blackfoot  River  near  I^estOy  Idaho,  in  1903. 


Date. 

Hydrographer. 

Gage 
heiffhi. 

Discharge. 

April  17              

N.  S.  Dils 

Feet. 
3.40 
.80 
.30 

Second-feet. 
293 

June  22    

do 

150 

August  8     -, -. 

Fred  Stockton 

151 

Spntpiikl)d*  3 

do      

aea 

a  Made  at  mouth  of  river. 
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}fean  daily  gage  height  ^  in  feet,  of  Black  foot  River  near  Presto,  Idaho,  for  I'iOJ. 


Day. 


Mar.  ,   Apr.     May.    June. 


;:::::::::::::::::::::::::::!::::::: 

s 

4 : ' 

6 

6 1 

•7 

8 ' 

9   

10 ' 

11 

12 

13 

14 

15 

16 ! 

17 

18 1 

19 

■20 

21 

22 

23  .  .. 

1.10 

24 

.KO 

25 

l.GO 

26 

1.30 

27 

1  10 

28 

1.41) 

29 

l.HO 

30 

2  '^0 

31 

2.20 

2.10  j 

1.80 

1.60  I 

1.60  I 

1.40  I 

1.50  I 

1.50  j 

1.70  I 

1.80 

1.90  I 

2.20 

2.00  ! 

l.fO 

1.80 

1.80 

2.10  ■ 

2.60 

2.80 

2.90 

3.10  ' 

8.40 

3.70 

3.85 

3,95 

■!.05 

4.15 

4.30 

4.a> 

3.95 
3.75 


2.20 
2.20 
2. -20 
2.10 


July.     Aug.  I  Sept. 


Oct. 


00 

2.10 

90 

2.00 

90 

1.90 

00 

1.90 

90  ' 

1.90 

90  . 

1.90 

80l 

1.90 

70 

1.80 

70  1 

1.80 

50; 

1.70 

50  1 

l.GO 

40  1 

1.50 

40  1 

1.40 

50| 

1.40 

50  ' 

1.20 

60| 

1.20 

70 

1.00 

70  1 

.90 

80 

.80 

70  ' 

.80 

70 

.70 

70, 

.GO 

50 

.60 

40, 

.00 

40 

.CO 

30  1 

.60 

20 

0.50 
.50 
.50 
.50 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.30 
.80 
.30 
.30 
.30 
.30 
.30 
.30  ' 
.30  I 
.30  I 
.30 
.30 
.30  ' 
.30  I 
.30  I 
.30 


0.30 
.80 
.90 
.30 
.30 
.30 
.30 
.SO 
.30  I 
.30  I 
.30 
.30 
.30  I 
.80 
.30  I 
.80  I 
.30 
.30  I 
.30 
.80  I 
.30  I 
.30 
.30 
.30 
.30  I 
.30 

.a) 

.SO 
.30 
.30 
.30 


0.80 
.40 
.40  ! 
.40 
.40  ' 


0.80 

.90 

.90 

1.00 

1.00 


.50  !    1.00 


.60 
.50 
.CO 
.60 
.60 
.60 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 


1.00 
1.00 
1.00 
1.00 
1.00 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.80 
.80 


Nov. 


0.80 

.80 

.80 

.80 

.80 

•  H) 

.80 

.80 

.80 

.90 

.90 

.90 

1.00 

1.10 

1.10 

1.10 

1.10 

1.00 

1.00 

1.00 

1-00 

1.00  ' 

1.00 

1.00 

.VO 

.90  < 

.90 

.90 

.90 

.90 


Dec. 

0.9U 
1.10 
1.30 
1.00 
l.UJ 
I.) 

(«») 
(-) 
(«) 
I«> 
(-) 
{") 
(«) 
(»} 
(•) 
(«) 
(«> 
(«) 
(«") 

(«; 
(-) 
(«) 
(-) 
{«) 
(«j 
<») 

('•) 

'/») 


« Ice. 
WILLOW  CREEK  NEAR  PROSPECT,  IDAHO. 

This  station  was  established  April  21,  1903,  by  N.  S.  Dils.  It  is 
located  at  the  ranch  of  Thomas  L.  Wails,  3  miles  east  of  Prospect  and 
17  miles  from  Idaho  Falls,  Idaho.  The  temporary  gage  is  a  vertical 
2  by  4-inch  rod  driven  into  the  bed  of  the  creek  and  fastened  at  the  top 
to  a  willow  root.  It  is  read  twice  each  day  by  Thomas  Ij,  Wails.  There 
is  a  bridge  below  the  gage  at  which  discharge  measurements  may  >>e 
made.  The  creek  is  crooked  and  the  banks  are  covered  with  willows. 
Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  mud.  When  the  water  is  low  in  the  cn^^k 
water  is  discharged  into  it  through  a  canal  one-half  mile  below  the  Unw- 
porary  gage.     This  is  a  tempomrv  st:ition. 

The  observations  at  this  station  during  19()3  have  been  made  under 
the  direction  of  1).  W.  Ross,  district  engineer. 
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Discharge  mecuiuremenU  made  on  Wiliuw  Creek  near  Prospect j  Idaho,  in  190S. 


Date. 


Hydrofirapber. 


April  21 N.  S.  Dib. 

April  27 <lo  ... 

June 24 1 do  ... 


height.  il»i~l»>Ke. 

Frtt.  Second  fett. 

3. 10  134 

4.80  215 

4. 80  174 


3. 
4.. 

6. 
6. 

8. 

9.. 
10. 
11. 
12. 
13. 
14. 
\b 
16- 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
•25. 
26. 
27. 
28. 
•29. 
80. 
81. 


Mean  daily  gage  height,  infect,  of  Willow  Cjreek  near  Frosj^ct,  Idaho,  far  1903, 


Pay. 


Apr.  ,  May.  June.  July.  Aug.  Sept. '  Oct.    Nov.    Dec. 


3.10 
3.40 
3.80 
4.00 
4.10 
4.35 
4.90 
5.10 
4.95 
4.75 


4.80 
4.75 
4.60 
4.80 
5.10 
5.60 
G.20 
6.70 
6.06 
5.65 
6.60 


6.60 
5.40 
5.20 
5.20 
6.25 
5.10 
5.00 
5.00 
5.00 
6.00 
4.85  I 

4.70 ; 

4.65 
4.60 
4.65 

4.80 
4.80 
4.75 


4.70 

4.70 

4.80 

5.00 

5.00  I 

4.90  I 

4.80  j 

4.75 

4.85  I 

5.00 

4.85  I 

4.80  j 

5.00 

5.00 

5.00  i 

5.00 

4.90  ' 

4.80  ' 

4.70  j 

4.80 

4.65  I 

4.75  I 

4.80 

4.80 

4.70 

4.70 

4.70 

4.  GO 

4.60 

4.60 


4.70 
4.60 
4.50 
4.00 
3.85 
4.20 
4.30 
4.30 
4.30 
4.25 
3.30 
3.30 
4.30 
4.20 
4.40 
4.20 
4.20 
4.10 
4.10 
4.20 
4.00 
4.00 
4.10 
4.00 
4.00 
3.90 
3.90 
3.80 
3.70 
3.80 
3.80 


3.90 
8.90 
3.90 
3.85 
3.80 
3.80 
3.90 
3.90 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
8.90 
3.80 
3.80 
3.80 
3.80 
^80 
3.80 
3.90 
3.99 
3.90 
3.80 
3.80 
3.80 
3.80 
3.70 
3.70 


I 


3.00 
3.00 
2.90 
2.35 
2.00 
2.00 
2.50 
8.60  '  2.50 
3.60  I  1.80 
3.40  i  1.70 
3.40  ' 
3.40 
3.60 


3.70  ; 

3.70  j 

3.70 

3.70 

3.70 

3.50 

3.50 


3.50 
3.50 
3.45 
3.10 
3.10 
3.10 
3.00 
3.00 
?.00 
2.90 
2.90 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 


1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
2.00 
2.00 
2.00 
2.00 


2.00 
2.20 
2,20 
2.30 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


2.40 
2.40 
2.40 
2.60 
2.70 
2.60 
2.20 
2.90 
2.90 
2.95 
8.00 
3.00 
3.00 
8.30 
3.40 
3.40 
3.40 
3.80 
4.85 
4.60 
5.50 
3.30 
3.30 
3.30 
3.30 
3.20 
3.20 
3.10 
3.10 
3.20 


3.20 
3.20 
3.30 
3.30 
4.10 
8.25 
4.00 
4.60 
4.00 
3.60 
3.60 
3.40 
2.50 
2.20 
2.20 
1.90 
2.00 
2.0O 
2.00 
2.10 
2.20 
2.20 
2.20 
2.20 
2.10 
2.20 
1.80 
2.20 
2.20 
2.00 
2.20 


SOUTH   FORK   OF   SNAKE    RIVER   NEAR   LYON,  IDAHO. 

This  station  was  established  April  18,  1903,  by  N.  S.  Dils.  It  is 
located  at  Wedekinds  Ferry,  between  Lyon  and  Swan  Valley,  at  the 
upper  end  of  Conant  Valley.  It  is  about  45  miles  from  Idaho  Falls, 
Idaho.  The  inclined  gage  is  located  on  the  left  bank  and  is  made  of 
4  by  6  inch  and  4  by  4  inch  timbers.  The  lower  section  reads  from 
2.3  to  4.7  feet.  The  upper  section  reads  from  4.7  to  7.8  feet.  The 
IRR  100—04 29 
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[NO.  loa 


upper  end  is  fastened  to  the  cribwork  which  supports  the  cable  on  the 
left  bank.  The  gage  has  been  constructed  to  withstand  floods  and  ice 
gorges.  It  is  read  once  each  day  by  George  Wedekind.  Discharge 
measurements  are  made  from  the  ferryboat,  the  cable  of  which  iN 
located  at  the  gage.  A  tagged  wire  has  been  installed  at  the  cable. 
The  initial  point  for  soundings  is  the  pin  in  the  top  of  a  lo^  of  the 
crib  cable  support  on  the  left  bank.  The  channel  is  straight  above 
and  below  the  station  and  the  current  is  swift.  The  right  bank  is  high 
and  steep  and  will  not  overflow.  At  very  high  stages  the  left  bank 
will  overflow  for  a  considerable  distance  and  some  water  will  jmss 
around  the  station  through  a  slough.  The  bed  of  the  stream  is  com- 
posed of  hard  gravel,  free  from  vegetation,  and  permanent,  liench 
mark  No.  1  consists  of  three  20-penny  nails  driven  ijn  a  row  in  a  logon 
the  north  face  of  the  crib  cable  support  on  the  left  bank.  Its  elevation 
is  10  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  20-penny 
nail  on  the  north  side  of  a  bunch  of  six  small  cottonwood  trees  25  feet 
south  of  the  cable  support  on*  the  left  bank.  Its  elevation  is  10  feet 
above  the  zero  of  the  gage. 

The  o})servations  at  this  station  during  1903  have  been  made  under 
the  direction  of  I).  W.  Ross,  district  engineer. 


Dischanje  mcasxireinenta  of  South  Fork  of  Snake  Rivtr  Jwnr  Lyon,  Idaho,  in  ICMJi. 


April  19  . 
June  25. . 


Date. 


Hydmgrapher. 


N.  S.  Dils. 
do  ... 


Augusta I  F.  Stockton. 

Septeml)er  27 do 


IlKSC'luiOro. 

Fe<i. 

Sf-t'ou'i  J' t  i. 

2.00 

2,  Sl>4 

6.10 

21,510 

2.90 

(i,  7^*^ 

1.85 

:i,  78S 

Mean  daily  gage  height,  in  feet,  of  South  Fork  of  Snake  Hirer  near  Lyon,  Idaho,  for  190-^ 


Dtty. 


1. 

2. 

3, 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


May. 

June. 

July. 

Auk. 

Sept. 

,)0.. 

Nov. 

iK^r. 

0.10 

2.90 

5.40 

3.20 

1.90 

1.90 

l.SO 

1  TO 

.10 

3.3a 

5.30 

3.1b- 

1.85 

1.95 

1.80 

1.70 

.10 

3.70 

5.20 

3.10 

1.85 

1.95 

1.80 

l.TO 

.20 

4.00 

5.10 

2.85 

1.80 

1.95 

1.80 

l.> 

.40 

4.10 

5.00 

2.80 

1.80 

1.95 

1.80 

1.70 

.50 

4.20 

4.90 

2.75 

1.90 

1.90 

1,80 

1.71) 

.65 

4.45 

4.80 

2.70 

2.00 

1.90 

1.80 

1.70 

.80 

4.70 

4.70 

2.65 

2.a5 

1.90 

1.75 

1.70 

.95 

4.90 

4.«0 

2.60 

2.05 

1.90 

1.75 

1.70 

1.10 

5.10 

4.60 

2.65 

2.05 

1.90 

1.75 

1  70 

1.25 

5.10 

4.40 

2.50 

2.05 

1.85 

1.75 

1  70 

1.40 

5.00 

4.30 

2.50 

2.00 

1.85 

1.75 

1  7t» 

1  50 

6.10 

4.30 

2.46 

2.0Q 

1.85 

1.75 

1.70 

HOYT.] 
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Mean  daihi  gage  height y  in  /eet,  of  S(mth  Fork  of  Sjiake  Rirer  near  Lyon,  Idaho,  for  1908^-, 

Continued. 


Day. 


14.. 

16. 
17. 


24. 

25. 


.05 
.10 
.25 

.30 


27. 
2h. 

29. 
30. 
31. 


.75 
.60 
.20 


Apr.    May  June.  July.   Aug.   Sept.    Oct.     Nov.    Dec. 


19 

20 

21 a0.06 

22 

23 


1.70 
2.00 
2.05 
1.85 
1.50 
1.80 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.40 
1.80 
2.10 
2. 45 


5.20 

5.40 

5.45 

5.50 

5.« 

5.30  1 

5. 10  I 

6.90 

6.60 

6.:w 

6.10 
6.00 
5.9t» 

5.M.) 

5.70 
5.60 
5. 50 


I 


I 


4.20 
4. 15 
4.10 
4.a5 
4.00 
3.95 
3.90 
3.85 
3.80 
3.75 
3.70 
3.65 
3.60 
3. 55 
3.  .X) 
3.40 
3.30 
3. 25 


2.40  . 

2.40 

2.35 

2.35 

2.30 

2.  -25  ■ 

2.00 

2.00 

2.20 

2. 15 

2.15 

2.10 

2.a5 

2.00 

2.00 

1.95 

1.9.-» 

1.90 


2.00 
1.95 
1.9.-> 
1.95 
1.95 
1.95 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.85 
1.8.') 
1.85 

i.a'> 

1.90 


1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


1.75 
1.75 
1.75 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


1.70 
1.70 
1.70 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
l.a5 


I 


"  The  ret'onl  from  April  21  t<>  August  3i.s  somewhat  doubtful,  owing  to  the  gage  being  wiushedout, 
lifithtg  table  for  *Sou(h  Fork  of  Snake  Hirer  near  Lyon,  Idaho,  from  June  ^o  to  December 

SI,  urns. 


(4affe 
height. 

Discharge. 

SfcoH(l-/eft. 

(irtge 
height. 

Feet. 

I)is<*harge. 
Secoud'/tet. 

CiHge 
height. 

Disi'harge. 
Second-feet.  ', 

Gage 
height. 

Discharge. 

F€ft. 

Feet. 

Ft  ft. 

Second-fevt. 

1.7 

3,400 

2.8 

6,460 

3.9 

10,430     ' 

5.0 

15,630 

1.8 

3,a50 

2.9 

6,780 

4.0 

10, 850     ' 

5.1 

16,130 

1.9 

3,900 

3.0 

7,100 

4.1 

11,290     ', 

5.2 

16, 630 

2.0 

4,150    . 

3.1 

7,420 

4.2 

11,740 

5.3 

17, 150 

2.1 

4,410 

3.2 

7,760 

4.3 

12,200 

5.4 

17,670 

2.2 

4,680 

3.3 

8,100 

4.4 

12,670     J 

5.5 

18,190 

2.3 

4,960 

3.4 

8,460 

4.5 

13,150     1 
13,630    , 

5.6 

18,  730 

2.4 

5,  250 

3.5 

8,8;^ 

4.6 

5.7 

19, 270 

2.5 

5,5rO 

3.6 

9,210 

4.7 

14,130    , 

5.8 

19, 810 

2.3 

5,850 

3.7 

9,610 

4.8 

14,630     1 

5.9 

20,350 

2. / 

6,150 

3.8 

t 

10, 010 

4.9 

15, 130 

6.0 

20,890 

Table  in  constructed  from  three  points.     Curve  extended  below  1.85  feet  gage 
height. 
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.Esiimaied  montJily  dMiartje  of  S:)ath  Fork  of  Snake  River  near  Lyon^  Lliho,  in  190S. 


Month. 


June  25-30  «. 

July 

August 

September . . . 

October 

Noveni})er . . . 
December  ^ . . 


Discharge  in  Kec>(>nd-Teet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-fetrl. 

20,890 

18,190 

19,540  , 

232.  542 

17,  670 

7,930 

11,906 

732, 072 

7,760 

3,900 

5,285 

324,962 

4,280 

3,650 

3,963  . 

235,  S15 

4,025 

3,650 

3,787  1 

232,  S.M 

3,650 

3,400 

3,496 

208,  (>26 

3,400 

3,280 

3,342 

20  >,  492 

a  Record  April  21  to  August  3  itomewhat  doubtful  owing  to  gage  l)eing  washed  nut. 
b  December  27-31  interpolated. 

SOUTH   FORK   OF   SNAKE   RIVER  AT   MORAX,  WYO. 

This  station  was  established  September  21,  1903,  by  Fred  Stockton. 
It  is  located  directly  back  of  the  post-oflSce  at  Moran,  Wyo.,  and 
about  three-fourths  of  a  mile  below  the  outlet  of  Jackson  Lake.  The 
inclined  gage  is  set  on  the  left  bank  and  nailed  at  the  upper  end  to 
some  willows.  One  foot  of  vertical  height  equals  1.29  feet  meaj*un'd 
along  the  rod.  The  gage  is  read  once  each  day  by  Marion  AIUmi. 
Discharge  measurements  are  made  by  means  of  a  small  rowboat.  The 
initial  jwint  for  soundings  is  the  face  of  a  cottonwood  tree  (>  inclie>  in 
diimeter  which  grows  on  the  left  bank  about  50  feet  below  the  fri.ri* 
and  near  the  high- water  mark.  The  channel  is  slightly  curved  for 
about  300  feet  above  the  station.  Below  the  station  the  channel  i- 
straight.  At  and  above  the  station  the  current  is  smooth  and  has  a 
well  distributed  velocity.  Below  the  station  the  current  is  broken  in- 
small  bowlders.  Both  banks  are  high  and  are  not  liable  to  overflow. 
The  right  bank  is  wooded  and  the  left  bank  is  composed  of  gmvel  an«l 
is  without  trees.  The  bed  of  the  stream  is  comi)osed  of  linn  gravel. 
There  is  but  one  channel  at  all  stages.  No  bench  mark  has  In^en 
established. 

The  observations  at  this  station  during  1903  have  Iwen  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 

The  following  discharge  measurement  was  made  by  F.  Stockton  in 
1903: 

September  22:  liage  lieight,  1.40  feet;  discharge,  705  eeeond-feet. 
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Meatt  cUiilij  (jatje  height^  in  feet^  of  South  Fork  of  Snake  River  at  Moran,  Wyo,y  /or  J90S. 


Day. 


I  Oct.  1  Nov.    Dec. 


1 l.-IO  I  1.40 


S 

9 

10 

11 


1.40 
l.fiO 
l.SO 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


Day. 


.  Oct    Nc»v.  I  Dec. 


12 

1.50 

18 

14 

1.50  . 
1.50  1 

15 

1.50 

16   

1.40 

17 

18 

1.40 
1.40 

19 

1.40 

20   

1.40 

21 

22 

1.40 
1.40 

l.SO 
l.SO 
l.SO 
1.30 
1.30 
1.30 
1.30 
l.SO 
l.SO 
1.30 
1.30 


1.40 
1.80 
1.30 
l.SO 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


Day. 

Oct. 

28. 

1.40 

24 

140 

25 

1.40 

26 

1.40 

27 

1.40 

28 

1.40 

20 

1.40 

30 

1.40 

31 

1.40 

Nov. 

Dec. 

l.SO 

1.20 

1.80 

1.20 

1.40 

1.20 

1.40 

1.20 

1.40 

1.20 

1.40 

1.20 

1.40 

1.20 

1.40 

1.20 

1.20 

TETON    RIVER   NEAR    ST.  ANTIIOXV,  IDAHO. 

This  station  was  established  April  23,  11K»3,  by  N.  S.  Dils.  It  is 
located  at  the  bridge  on  the  stage  road  from  St.  Anthony  to  Teton, 
Idaho.  The  gage  is  a  vertical  2  by  6  inch  timber  8  feet  long  spiked 
to  the  upstream  side  of  the  right  crib  abutment.  It  is  read  once  each 
day  bj'  Mrs.  Kate  Weaver.  Discharge  measurements  are  made  from 
the  two-span  bridge  to  which  the  gage  is  attached.  The  bridge  is 
supported  by  crib  abutments  constructed  of  logs  filled  with  lava  rock 
and  by  a  similar  middle  pier.  The  initial  point  for  soundings  is  a 
large  bolt  on  the  upstream  side  of  the  left  abutment.  The  channel  is 
straight  for  a  short  distance  above  and  below  the  station.  The  right 
bank  is  high  and  will  not  overflow.  The  left  bank  will  overflow  at 
extreme  flood  stages.  The  current  is  sluggish.  Both  banks  and  bed 
are  composed  of  hard  gravel.  The  bed  is  permanent.  Bench  mark 
No.  1  is  a  cross  on  a  large  flat  rock  40  feet  northeast  of  the  right  end 
of  the  bridge.  It  is  marked  "B.  M."  and  has  an  elevation  of  14.25 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  similar  rock 
60  feet  northwest  of  the  right  end  of  the  bridge.  It  is  similarly 
marked  and  has  an  elevation  of  14.41  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 

Diacharfjf  mcdsuretneifU  of  Teton  River  near  St.  Anthony^  IdahOj  in  190S. 


Date, 


Hydrographer. 


Gage 
height. 


Discharge. 


April  2?> X.  S.  Dils... 

Juns  29 do 

August  6 F.  Stockton . 

September  5 do 


Fed. 
1.80 
8.80 
1.90 
1.60 


Second-fee  t, 

515 

2,085 

724 

613 
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Mean  daily  gage  height,  in  feet,  of  Teton  River  near  St.  Anthony,  Idaho,  for  Jf^/.i. 


Day. 


Apr. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.80 
1.80 
1.80 
1.90 
2.00 
2.00 
1.90 
1.90 


May. 


'I 


1.80 
1.70 
1.60 
1.60 
1.80 
2.00 
2.20 
2.40 
2.40 
2.50 
2.30 
2.20 
2.70 
8.40 
3.80 
3.00 
2.90 
2.70 
2.60 
2.40 
2.30 
2.30 
2.20 
2.20 
2.30 
2.40 
2.50 
2.80 
8.00 
8.20 
8.70 


June. 

July. 

4.00 

3.80 

4.20 

3.50 

4.40 

3.20 

4.50 

3.00 

4.60 

2,80 

4.60 

2.50 

4.60 

2.70 

4.80 

2.70 

4.90 

2.60 

4.80 

2.60 

4.80 

2.60 

4.50 

2.50 

4.40 

2.60 

4.60 

2.50 

4.40 

2.40 

4.40 

2.40 

4.50 

2.40 

4.30 

2.80 

4.10 

2.80 

4.10 

2.30 

8.90 

2.80 

3.70 

2.80 

3.70 

2.30 

3.50 

2.80 

3.40 

2.80 

3.70 

2.20 

8.60 

2.20 

3.70 

2.20 

8.80 

2.10 

3.80 

2.10 

2.10 

Aug. 


2.10 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.40 
2.30 
1.90 
1.80 
1.80 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


Sept.    Oct.    Nov.  j  I»t-. 


1,80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


1.70 

1.70 

1.80 

1.80 

1.80 

1.80 

1.80 

l.K) 

1.80 

1.80 

1.80 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70  I 

1.70 

1.70  I 

1.70  : 

1.70  j 


1.70 


1.70 

l.^i' 

1.70 

l.'A' 

1.60 

1-  lV« 

1.60 

1.71' 

1.60 

l.V«' 

ICO 

i.yi' 

1.60 

1.  <n> 

1.60 

1.^1 

1.(50 

l.-Ml 

1.60 

1.:*' 

1.60 

i.yii 

1.70 

1    Nl 

1.70 

l.H' 

1.60 

i.yit 

i.eo 

i.« 

1.70 

l->ii 

1.70 

1.70 

l.SO 

1,70 

1.70 

1.70 

i.eo  ' 

l.rlO 

i.eo  I 

l.-Xi 

1.70 

1.41. 

1.90  ' 

1.40 

1.90  1 

1.4t' 

1.90 

1.40 

1.70 

l.iO 

1.60 

l.M 

1.60 

l.tO 

1.60 

l.TU 

1.50  . 

l,VO 

•2.-*} 

Bating  table  for  Teton  River  near  St.  Anthony,  Idaho,  from  April  23  to  December  31,  19^*3. 


Gage 
height. 


Ftei, 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 


1 

Discharge.  1 

Gage 
height. 

Second-feet. 

Feet. 

650 

2.3 

581 

2.4 

613 

2.5 

648 

2.6 

685 

2.7 

725 

2.8 

770 

2.9 

823    1 

3.0 

880     j 

3.1 

Discharge. 

1    hefght. 

Second-feet. 

1      Feet. 

940 

[       3.2 

1,000 

3.3 

1,065 

3.4 

1,130 

'       3.5 

1,200 

3.6 

1,270 

1      3.7 

1,340 

3.8 

1,415 

'       3.9 

1,490 

'       4.0 

Discharge. 


heigft.    ,  I>i«^»»ange. 


Feet. 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 


Second-fert. 
2,355 
2,445 
2,535 
2,625 
2,715 
2,8<^ 
2,895 
2,985 
3,075 


Table  determined  by  three  points — extended  above  3.80  feet  gage  height  and 
below  1.60  feet  gage  height. 
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Eglimated  monthly  discharge  of  Teton  River  near  Mf.  Arithoni/f  Idaho^  for  1903. 


Month. 


DlM'harge  In  Fecond-feet. 


Maximum.     Minimum. 


April  23-30 770 

May !  2,085 

June 3, 075 

July 2,085 

Aqgust 1, 000 

September I  685 

October I  685 

November |  725 

December '  1, 270 


Mean. 


Total  in 
acre-feet. 


685 

721 

613 

1,090 

1,735 

2,454 

823 

1,094 

685 

737 

648 

653 

648 

659 

581 

636 

550 

668 

11,440 
67, 021 
146, 023 
67, 267 
45, 316 
38,856 
40,520 
37,  845 
41,074 


NORTH   FORK   OF   SNAKE    RIVER  NEAR  ORA,  IDAHO. 

This  station  waa  established  August  20,  1902,  by  N.  S.  Dils.  It  is 
located  at  the  North  Fork  Bridge,  2  miles  south  of  Ora  and  10  miles 
above  St.  Anthony,  Idaho.  A  temporary  vertical  gage  was  set  on  the 
lower  side  of  the  firet  pier  from  the  north  shore,  at  which  point  the 
permanent  gage  will  be  located.  The  observer  is  Mrs.  Martha  J. 
Fritz,  The  initial  point  for  soundings  is  a  bolt  through  the  toe  of  the 
end  brace  on  the  north  end  of  the  lower  side  of  the  bridge.  The 
bridge  is  210  feet  long.  It  consists  of  four  spans  resting  on  three 
rock -filled  crib  piers.  Measurements  are  made  from  the  lower  side  of 
this  bridge.  The  channel  is  straight  both  above  and  below  this  station. 
The  banks  are  high  and  do  not  overflow.  The  bed  of  the  stream  is 
hard  gravel,  quite  smooth,  and  not  liable  to  change.  The  current  is 
swift.  The  bench  mark  is  a  cross  on  a  large  flat  rock  25  feet  north- 
east from  the  north  or  right  end  of  the  bridge.  It  is  marked  ''B.  M." 
Its  elevation  is  11.10  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 

Discharge  meagureineiits  of  North  Fork  of  Snake  River  near  Ora,,  Idaho^  in  1903, 


Date. 


Hydrographer. 


Gage 

height. 


DlMcharge. 

I 


April  25 N.  S.  Dils... 

June  27 do 

Jane  30 ' do 

August? ]  F.  Stockton. 

September  29 1 do 


Fed. 
2.70 
2.30 
2.35 
2.15 
2.00 


Second-feet. 
2,133 
1,367 
1,540 
1,277 
1,192 
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Mean  daily  gage  height,  in  feet,  of  North  Fork  of  Siiake  River  near  Ora,  Idaho,  for  190S. 


Day. 

Jan. 

1 

2.00 

2 

2.00 

3 

2.00 

4 

2.00 

6 

2.00 

6 

2.00 

2.00 

8 

1.90 

9 

l.CO 

10 

1.90 

11 

1.90 

12 

2.00 

13 

2.00 

14 

2.00 

15 

2.  CO 

16 

2.00 

17 

2.00 

18 

2.00 

19 

2.00 

20 

2.00 

21 

2.(X) 

22 

2.  CO 

23 

2.  CO 

24 

2.00 

25 

2  10 

2(> 

2.10 

27 

2  CO 

2S 

2.00 

•29 

2.00 

30 

2.00 

31 

2.00 

Jan.    Feb.  ,  Mar.    Apr. 


I  2.00 

1  2.00 

I  2.00 

2.00 

1.90 

1.90 

'  1.90 

I  1.90 

\  1.90 

1.90 

'l.90 

1.90 

,  1.90 

1.90 

1.90 

1.90 

,  1.90 

2.00 

2.00 

\  2.00 

^  2.00 

^  2.00 

2.00 

'  2.00 

i  2.00 

I  2.00 

2.00 

2.00 


2.00 
2.00 
2.  DO 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

i.eo 

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.90 
l.€0 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

i.eo 

2.00 
2.00 
2.10 


2.20 

2.10 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.10 

2.00 

2.00 

I  2.00 

'  2.  CO 

I  2.00 

i  2.00 

i  2.10 

I  2.10 

'  2.10 

I  2.10 

I  2.20 

I  2.30 

2.40 

I  2.60 

I  2.70 

I  3.00 

I  3.00 

2.90 

'  2.70 

l2.70 

I 


I 
May.  June.  July. 


2.50 
2.40 
2.70 
2.90 
8.00 
3.20 
3.40 
3.50 
3.40 
3.10 
3.00 
3.00 
I  3.00 
3.10 
3.10 
3.10 
3.00 
2.90 
2.70 
2.70 
2.60 
2.60 
2.60 
2.50 
2.50 
I  2.50 
'  2.60 
I  2.70 
I  2.70 
I  2.70 
2.70 


2.70 
2.70 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.60 
2.60 
I  2.60 
I  2.50 
:  2.50 
I  2.50 
I  2.50 
I  2.50 
2.40 
2.40 
2.40 
2.30 
2,£0 
2.80 
2.30 
2.30 
2.30 
2.30 
2.30  I 
2.30  t 
2.80 
2.30  I 
I 


2.80 

2.30 

2.80 

2.80 

2.80 

2.30 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.10 

2.10 

2.10 

2.10 

'2.10  I 

2.10  , 

2. 10  ' 

2.10  i 

2. 10  I 

2.10 

2.10  I 

2.10  I 

2.10  I 

2.10  ! 

2.10 

2.10  '■ 


Aug. 

Sept. 

Oct. 

Nov. 

2.10 

2.00 

.«, 

2.0. 

2.10 

2.00 

2.00 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.a0  1  2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00  , 

2.10 

2.00 

2.10 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.10  1 

2.00 

2.10 

2.00 

2.20  ; 

2.00 

2.10 

2.00 

2.20 

2.00 

2.10 

2.00 

2.10 

2.00 

2.10 

2.00 

2.00 

2.00 

2.10 

2.00 

2.00  ' 

2.00 

2.10 

2.00 

2.00  I 

2.00 

2.00 

2,00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.  CO     2.00 

2.00 

2.00 

2.00     2.00 

2.00 

2.00 

2.  CO     2.0) 

2.00 

2.00 

2.00     2.  CO  1 

2.00 

2.00 

-..CO 

2.00 

2.00 
2.00 
2.00 
2.00 
2.00 


2,00 
2.00  I 
2.00 
2.00  i 


2.00 
2,00  i 
2.00. 
2.00  I 
2.00  1 


2.00 
2.00  i 
2.00 
2.00 


t 


I>ec. 

2-00 
2.00 
2.00 
2,00 
2.00 
ZIO 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2L00 
ZOO 
2.00 
2.00 
2.00 
2.00 
2.00 
2.0O 
2.00 

ion 

2-00 
2.00 
2.00 
2.0O 


Rating  tdblf.  for  Xorth  Pork  of  Sn<ikc  Rurr  near  Ora,  Idaho,  from  August  £0,  190^,  to 

December  SI,  1903. 


r.Hge 
hejgiii. 

Discharge. 

r.jige 
height. 

1                     , 
DiMhurge.   ' 

Gage 
hel?hl. 

r 

Di-scharge. 

1 

Gage 
height. 

1  Dischaixe. 

Ffct, 

'  Strond-ftrt. 

Ftd. 

Srcimd-feet.  ' 

Feet. 

Sccond'/eet.  ' 

Fnt. 

Second-fptl. 

1.8 

1,135 

2.3 

1,440 

2.8 

2,360    li 

3.3 

1        3.510     ; 

1.9 

1       1,170 

2.4 

1,570     , 

2.9 

2,590     1 

3.4 

3,740     ' 

1       2.0 

'       1,210 

2.5 

1,730     , 

3.0 

2,820    j' 

3.5 

!       3,970     1 

2.1 

'       1, 265 

2.6 

1       1,915 

3.1 

3,050    || 

1 

2.  2 

1.340 

2.7 

,       2,130 

3.2 

3,280 

t 

Ta])le  not  well  defined, 
gage  height. 


Curve  extended  above  2. 70  gage  height  and  below  2.00  feet 
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Eatimated  monthly  diacharge  of  North  Fork  of  SiiaJce  River  iiear  Orrt,  IdahOy  for  1902-3^ 


Month. 


1902. 


August  2(K31 
September. . . 

October 

November . . . 
December  ... 


1903. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

iSeptember. 
October  . . . 
November . 
December  . 


The  year  . 


I):«'hurge  in  He  'ond-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

1,210 

1,210 

1,210 

28,800' 

1,210 

1,170 

1,209 

71,941 

1,265 

1,210 

,1,215 

74,  7or 

1,265 

1,170 

1,210 

72,000 

1,210 

1,170 

1,196 

73,539^ 

1,265 

1,170 

1,208 

74,277 

1,210 

1,170 

1,191 

66,145 

1,265 

1,135 

1,185 

72,863 

2,820 

1,210 

1,518 

90,327 

3,970 

1,570 

2,493 

153, 289 

2,360 

1,440 

1,756 

104,489 

1,440 

1,265 

1,321 

81,225 

1,265 

1,210 

1,230 

75, 630 

1,266 

1,210 

1,221 

72,  655 

1,265 

1,210 

1,226 

75,  384 

1,340 

1,210 

1,222 

72, 714 

1,265 

1,210 

1,215 

74, 707 

3, 970 

1,1  :]5 

1,399 

1,013,705 

FALL   RIVEU   NEAR   MAKYSVILLE,    IDAHO. 

This  station  was  established  Augii>t  21,  1002,  by  N.  S.  Dils.  It  i» 
located  at  P.  AVilson's  sawmill,  12  miles  southeast  of  Marysville,  Idaho. 
The  gage  is  a  plain  staff  graduated  to  feet  and  tenths  and  is  firmly 
spiked  to  the  lower  side  of  the  first  bent  from  the  south  shore.  It  is 
read  by  George  Harringfield,  a  local  civil  engineer.  The  initial  point 
for  soundings  is  the  face  of  the  south  abutment  and  measurements  are 
made  from  the  bridge.  The  bridge  rests  on  crib  abutments  and  framed 
bents.  The  river  is  straight  both  above  and  below  the  station.  The 
bed  of  the  river  is  hard  gravel  with  occasional  lava  bowlders.  Both 
banks  are  high  and  rocky,  are  not  lia))le  to  ovei-flow,  and  are  free  from 
brush  and  timber.  The  bench  mark  is  a  40-penn3'^  spike  driven  into 
the  8  by  10  inch  cap  on  the  bridge  support  to  which  the  gage  is  attached. 
It  is  opposite  the  8-foot  mark  on  the  gage.  A  cable  will  be  installed 
about  one-half  mile  above  the  bridge.  Mr.  Harringfield  states  that 
the  river  in  this  vicinity  has  a  fall  of  from  37^  to  39  feet  per  mile. 
The  Harringfield  canal  is  being  built  to  divert  the  water  from  above 
this  station. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 

Discharge  measurement*  of  Fall  River  near  MarysviUe,  IdahOj  in  1903. 


Date. 


Hydnjgrrapher. 


jGage  heigh  t .    Dischar^. 


July  1 , 

September  11 . 


N.  S.  Dils  .. 
F.  Stockton. 


Fed.        I  Sccond-/€rl. 
4.15  2,486 

2.10  1  663 


Mean  daily  gage  height^  in  feetj  of  Fall  River  near  MarysviUe,  Idaho,  for  1903. 


Day. 


I 


Jan.  i  Feb.    Mar.    Apr.  ,  May.  June.,  July. 


I 


1., 
2.. 
3. 
4.. 

5., 
6., 
7.. 
$. 
9., 

10. 

11., 

12. 

13., 

14. 

16. 

16. 

17. 

18., 

19. 

•20. 

•21., 


123. 
24. 
125. 
26. 
27. 
28. 
29. 
^. 
31. 


1.80 

1.80  I 

1.80  I 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1,80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 


1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.66 
1.65 
1.65 
1.66 
1.65 
1.65 
1.65 
1.65 


1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.66 
1.65 
1.66 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.66 
1.66 
1.65 
1.65 
1.65 
1.65 
1.67 
1.72 
1.75 
1.82 
1.90 
2.00 


2.00  '  2.15 
1.87  '  2.20 


1.85 

I  1.85 

,1.85 

■  1.80 

I  1.80 

I  1.80 

1.87 

1.82 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.90 

1.92 

1.97 

2.16 

2.25 

2.32 

2.52 

2.75 

2.52 

I  2.35 

!  2.20 

2.15 


I 


2.30 
2.60 
2.90 
3.07 
3.30 
3.85 
3.20 
3.07 
8.07 
3.26 
3.75 
4.10 
4.40 
8.96 
3.60 
3.00 
2.90 
2.76 
2.80 
2.80 
2.80 
3.00 
3.20 
3.10 
3.30 
3.65 
3.70 
3.80 
4.00 


4.15 
4.20 
4.20 
4.32 
4.35 
4.25 
4.30 
4.45 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.60 
4.40 
4.80 
4.26 
3.96 
8.90 
3.90 
4.05 
4.10 
4.20 
4.30 


4.15 
4.00 
3.55 
3.30 
3.30 
3.30 
8.27 
3.12 
8.12 
8.10 
8.10 
3.05 
2.96 
8.00 
2.90 
2.86 
2.80 
2.80 
2.65 
2.66 
2.55 
2.60 
2.56 
2.60 
2.60 
2.50 
2.60 
2.50 
2.40 
2.40 


Aug. 


2.40 
2.40 
2.40 
2.35 
2.30 
2.80 
2.30 
2.30 
2.30 
2.80 
2.25 
2.25 
2.25 
2.25 
2.25 
2.26 
2.25 
2.25 
2.25 
2.25 
2.25 
2.26 
2.2» 
2.26 
2.26 
2.26 
2.20 
2.20 
2.20 
2.20 


Sept'  Oct.    Nov. 


2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.25 
2.90 
2.40 


2.40  2.00 
2.40  2.00 
2.40  2.00 
2.85  ,  2.00 
2.80  I  2.00 
2.25  '  2.00 
2.25  2.(» 
2.25  !  2.06 
2.25     2.05 

2.25  I  2.10 

2.26  ;  2.10 
2.25     2.10 


Dec. 


2.20 
2.15 
2.15 


2.10 
2.10 
2.05 


2.40     2.20  1 

I  I 


2.16  2.00 
2.10  I  2.00 
2.10  !  2.00 
2.10  2.00 
2.10  I  2.00 
2.10  2.05 
2.10  j  Z06 
2.10  I  2.05 
2.05  2.06 
2.05  2.05 
2.00  !  2.05 
2.00  I  2.05 
2.00  I  2.05 
2.00  I  2.05 
2,00    


2.05 
2.te 
2.05 
2.00 
2. 00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.U0 
2.00 
2.W 
2.  OSS 
2,00 
2.00 
2.00 
2.00 
.2.00 
2.00 
2.00 
2.00 
2,00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


SEEPAGE   31EA8UREMENTS  IN   BOISE   VALLET. 

The  following  measurements  were  made  between  the  gaging  station 
near  Boise  and  the  canyon  2J^  miles  above  Caldwell,  by  Fred  Stockton. 
The  conditions  under  which  they  were  made  w^ere  very  favorable. 
The  irrigation  season  was  practically  over.  Very  little  of  the  diverted 
water  found  its  way  back  to  the  river  in  small  streams  that  would  have 
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been  difficult  to  measure  with  a  meter,  but  some  of  the  waste  water 
was  running  in  good-sized  streams.  Some  of  the  canals  had  all  the 
water  turned  out  of  them  for  repairs,  and  others  were  carrying  only 
a  part  of  their  normal  flow.  The  river  at  the  gaging  station  was 
gaged  at  the  beginning  and  at  the  end  of  the  measurements,  and  the 
gage  reading  remained  constant  during  this  period. 

The  net  seepage  flow  is  the  difference  })etween  two  sums.  The  first 
of  these  is*  the  quantity  flowing  in  the  river  at  the  gaging  station  in 
the  upper  canyon  plus  the  natural  drainages  and  the  waste  from  canals 
entering  between  the  two  points  at  which  the  river  was  gaged.  The 
second  sum  is  the  quantity  flowing  in  the  lower  canyon  plus  all  that  is 
diverted  between  the  two  points  at  which  the  river  was  gaged. 

A  similar  determination  of  the  seepage  was  made  in  the  years  1898 
to  1902,  inclusive. 

I>Ucharge  of  Boise  River  at  upper  point  of  measurement  j  plus  trihulary  drainage  and  ivaste, 

in  190S. 


Date. 

stream. 

Locality  of  heading  or  place  of  meas- 
urement. 

Dis- 
charge. 

Oct.     24 

Boise  River 

Gaging  station  (upper  point  of 
measurement). 

At  river 

Sec.-feet. 
771.6 

24 

Tailrace  from  Goodwin's  mill. . 
Small  stream 

29.8 

24 

Near  Boise 

.2 

24 

Waste  through  natural  drain- 
age way. 

Small  waste 

do 

11.0 

26 

Below  Farmers'  Union  canal... 
do 

1.0 

26 

Small  stream 

.2 

26 

do 

By  Baptist  church 

1.6 

26 

do 

.3 

27 

Drv  Creek 

At  valley  road  .» 

5.1 

27 

Small  waste 

J,  Wood'sranch 

.5 

27 

do 

Levi  Smith's  ranch 

.5 

27 

Small  stream 

Railroad  track 

1.0 

27 

Natural  drainage 

Middleton 

114.4 

27 

Willow  Creek 

Below  Hartley  lateral 

26.3 

28 

Tenmile  Creek 

Bridge 

27.6 

28 

Three  small  wastes .* 

Near  Boise 

3.0 

29 

Rossi  waste 

In  South  Boise 

134.2 

29 

Tailrace  from  car-line  power 
house. 

Total 

Near  Boise 

5.9 

362.6 
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Discharge  of  Boise  River  ai  hwer  point  of  measurement,  plus  oil  ditxrsions,  in  190S. 


Date. 


Stream. 


Oct.     — 


24 


Boise  River. 


Locality  of  headlnsr  ^  r  place  of  meas-         Di»- 
urement.  chaste. 


Lower  point  of  measurement, 
2J  miles  above  Caldwell. 


24 
24 
24 
26 
2G 


Head-gate 

Above  Boise 

Below  waste  gate. 
Below  head-gate  . 


Jacob*8  canal 

24     Leak  through  small  head-gate. 
24     Goodwin's  mill  ditch 

Ridenbaugh  canal 

Paynne  canal ] do 

Rossi  canal ' do 

Castin  canal do 

Farmers'  union  canal \  In  measuring  flume 

26  \  Dry  Creek  canal Near  head 

26  I  Small  ditch Below  Dry  Creek  canal . 

28  ;  Ballentinc  c anal '  Levi  Smith's  ranch 

26  1  Aliddleton  c^iniil '  Measuring  flume 

26     Middleton  mill  canal ;  Wagon  bridge 

26  I  Slough  Ijelow  Lemp's do 

28  I  Lemp's  canal ' do 


I 


Total . 


Sec,-freL 
726.3 

15.4 

.  2 

85.2 

150.5 

9.7 

152.0 

.2 

23.9 

32.0 

4.9 

1.4 

40.3 

91. 3 

6.7 

49.5 

6^>:i.  2 


Summary  of  seepage  measurements  in  Boise  Valley. 

8ecx»nd- 
fc'et. 
Total  of  Boi.se  River  at  gaging  station,  plus  all  tributaries  between  upper  and 

lower  points  of  measurement 1, 134. 2 

Total  of  Boise  River  2}  miles  above  Caldwell,  plus  all  diversions  between 

upper  and  lower  jwints  of  measurement 1, 389. 5 

Seepage  between  Boise  and  Caldwell,  Idaho,  ?J  miles 2.V5. 3 

MISCELLANEOUS   MEASUREMENTS   IN    (COLUMBIA  RIVER   DRAINAGE    BASIN. 

The   folknviiig   discharge   measurements  were   made  in   Columbia 
liiver  dmina<re  basin  in  1903: 


Date. 


HydroKniphtT. 


Lticallty. 


I     Dis- 
,  ohnnre. 


.Vr.-ff. 


Apr.    27  I Rattlesnake  Creek..!  Misnoula,  Mont 274 
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Date. 

HydrographtT. 

Stream. 

Ixx-allty. 

chaiKe. 

Sec.-ft. 

Sept.     3 

Fmi  Stockton  . . . 

Blackfoot  River 

At  mouth,  Idaho 

68 

9 

do 

North  Fork  of  Snake 
River. 

Outlet  of  Henrys  I^ke, 
Idaho. 

27 

'8 

do 

do 

10  miles  below  Henrys 
Lake,  Idaho. 

206 

9 

do 

Buffalo  Creek 

5  miles  l)elow  Flat  Rock, 
Idaho. 

183 

10 

do 

Warm  River 

At  mouth,  near  Marys- 
ville,  Idaho. 

166 

11 

do 

(V)nant  Creek 

Just    l)elow    mouth    of 
Squirrel  Creek,  Idaho. 

20 

17 

do 

Bechler  Creek 

Southwestern    part    of 
Yellowstone  Park. 

312 

19 

do 

Lewis  River 

Yellowstone    Park,     at 
mouth. 

119 

22 

do 

South  Fork  of  Snake 
River. 

Moran,Wvo.,  justlielow 
outlet  Jackson  Lake. 

705 

22 

do 

Pacific  Creek 

At  mouth,  Wyoming 

84 

22 

do 

Buffalo  Creek 

At  mouth,  near  Pacific 
Creek,  Wyo. 

258 

23 

do 

Lake  Creek 

Near  outlet   of   Jennie 
Lake,  VVvo. 

41 

24 

do 

Gros  Ventre  River  . 

5  miles  above  mouth,  in 
Wyoming. 

117 

25 

do 

Hoback  River 

John  Days  River. . . 

At  mouth,  Wyoming 

At  ford    1    mile  above 
mouth,  Wyoming. 

195 

26 

do 

458 

26 

do 

Salt  River 

1  mile  above  mouth,  in 
Wyoming. 

833 

PUGET  SOUND  DKAINAGE  BASIN. 

For  convenience  in  arrangement  the  smaller  rivers  which  have  their 
headwaters  on  the  western  slope  of  tlie  Cascade  Range  and  which  flow 
into  Puget  Sound  north  of  Seattle  have  been  grouped  as  the  Puget 
Sound  drainage.  Of  these,  White  River  has  its  source  near  Mount 
Rainier  and  flows  into  Puget  Sound  near  Seattle,  Wash.  Cedar  River 
is  a  tributary  of  White  River.  Snoqualmie  and  Skykomish  rivers 
unite  to  form  the  Snohomish,  which  flows  into  the  Sound  about  10 
miles  beyond  the  junction  near  Everett,  Wash.  The  Stilaguamish  lies 
north  of  the  Skykomish  and  has  a  parallel  course.  The  following  list 
includes  the  stations  in  the  Puget  Sound  drainage  basin: 

White  River  at  Buckley,  Wash. 
Cedar  River  near  Ravensdale,  Wash. 
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Cedar  River  at  Cedar  Lake,  near  Northbend,  Wash. 
Snoqualmie  River  near  Snoqualmie  Falls,  Wai<h. 
Skykomish  River  (South  Fork)  near  Index,  Wash. 
Stilaguamish  River  near  Robe,  W^ash. 

WHITE   RIVER   AT   BUCKLET,   WASH. 

In  order  to  determine  the  amount  of  power  that  could  be  developed 
on  White  River,  a  station  was  established  by  Sydney  Arnold,  April 
22,  1899,  at  the  new  highway  bridge,  500  feet  above  the  Northern 
Pacific  Railway  bridge  and  one-half  mile  north  of  the  town  of  Buckley, 
Wash.  The  location  is  in  sec.  34,  T.  20  N.,  R.  6  E.  of  the  Willamette 
meridian.  The  rod  of  the  wire  gage  is  fastened  to  the  guard  rail  of 
the  highway  bridge.  The  length  of  the  wire  gage  is  20  feet.  The 
elevation  of  the  top  of  the  guard  rail  at  the  pulley  is  19.56  feet  above 
gage  datum.  The  bridge  has  a  clear  span  of  180  feet,  crossing  the 
river  a  trifle  obliquely.  The  channel  is  straight  for  some  distance 
above  and  below  the  bridge,  but  the  section  is  not  a  very  good  one, 
owing  to  the  sudden  fall  a  short  distance  below.  About  30O  feet  alK)ve 
the  bridge  is  a  good  section,  with  fine  gravel  bottom  in  calmer  wat(*r. 
but  in  order  to  utilize  it  it  would  be  necessary  to  install  a  cable.  An 
examination  of  the  river  channel  for  some  distance  above  and  l^elow 
this  point  was  made,  but  the  present  location  is  about  the  onl^^  one 
available  for  accurate  results. 

No  measurements  of  discharge  were.made  at  this  station  during  liHy2 
or  1903. 

This  station  was  discontinued  August  31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Mean  daily  gage  height ^  in  feet ^  of  White  River  at  Buckky,  Wa^sh.yfor  190S. 


Day. 


Jmi. 


1 1.8<) 

2 !  3.50 

3 i  8.75 

4 1  7.00 

5 i  4.90 

G 8.75 

7 1  2.70 

8 1  2.50 

9 1  2.50 

10 2.45 

11 1  2.45 

12 1  2.40 

18 1  2.40 

14 1  2.35 

15 1  2.35 

16 2.3^) 

17 !  2.30 

18 i  2.30 


Feb. 

Mar.    i 

Apr.    1 

May. 

June. 

July. 

A  up. 

...5 

2.15 

2.20 

4.95 

6.20 

5.75 

4.70 

2.25 

2.10' 

2.20, 

4.95 

6.05 

5.75 

4.65 

2.25 

2.15  1 

2.-20 

5.10 

5.75 

5.55 

4.  Vi 

2.20 

2.15 

2.15 

5.25 

5.45 

6.60 

4.5^-» 

2.20 

2.15 

(«)    , 

5.45 

5.35 

5.70 

4.  .50 

2.20 

2.15 

(")    1 

5.70 

5.60 

6.50 

4.50 

2.20 

2.15  1 

(") 

5.95 

6.15 

5.55 

i.m 

2.20 

2.15  1 

4.00  ' 

4.80 

6.66 

6.50 

\.m 

2.25 

2.15  1 

3.95  1 

4.75 

6.96 

6.50 

4..>=> 

2.20 

2.15  1 

3.95  1 

4.70 

7.05 

5.30 

4.65 

2.20 

2.15 

3.90 ; 

4.65 

7.a5 

5.56 

4.^^ 

2.30 

2.15  1 

3.90  1 

4.75 

7.46 

6.50 

4.60 

2.35 

2. 15  ! 

4.00 

5.20 

6.86 

6.40 

4.60 

2.40 

2.15 

4.00  1 

5.60 

6.40 

5.25 

4.55 

2.20 

2.15 

4.00  1 

5.70 

6.80 

6.20 

4..V» 

2.20 

2.15 

4.05  1 

5.50 

7.35 

6.10 

4.50 

2.15 

2.15 

4.05  1 

5.30 

6.85 

6.10 

4.65 

2. 15 

2. 15 

4.10  . 

5.20 

6.36 

6.10 

4.60 

«Miss 

ing. 
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Mean  daily  gage  height,  in  feet,  of  WhUe  Rirer  at  Buckley,  Wash,,  for  190S — Continued. 


Day. 


19 

..     .              '      2.30 

2.15 
a  2. 16 
2.15 
2.10 
2.10 
2.10 
2.10 
2.15 
2.15 
2.15 

2. 15 

20 

2. 35 

2.15 

•2\ 

2. 50 

2. 15 

•J2 

2.50 

2.15 

23 

'      2. 40 

2.15 

24 

3.10 

2. 15 

'2h 

I      2.60 

2.15 

26 

1      -""v 

'      2.40 

2.15 

27 

2.36 

2  15 

28 

1      2.30 

2.20 

29 

2.80 

2.20 

80 

2.30 

2.20 

31 

i        0  9K 

2.20 

c 

1  Interpolated. 

Jan.    ,    Feb.       Mar.       Apr. 


4.10 
4.10 
4.20 
4.40 
4.60 
4.65 
4.85 
5.35 
5.30 
5.15 
5.06 
5.00 


I  I 

May.   I  June,  i  July.       Aug. 


I 


5.15 
6.a5 
4.90 
4.75 
4.50 
4.60 
4.70 
4.86 
4.85 
4.85 
5.00 
5.35 
6.30 


6.25 
6.20 
6.25 
6.15 
6.10 
5.90 
6.05 
6.00 
6.55 
6.70 
6.20 
5.66 


5.20 
5.30 
5.40 
5.30 
5.30 
5.06 
4.90 
4.80 
4.75 
4.75 
4.80 
4.75 
4.75 


4.65> 
4.65- 
4.60 
4.60 
4.5& 
4.65. 
4.&6- 
4.65 
4.65 
4.65 
4.60 
4.50' 
4.45. 


CEDAR  RIVER   NEAR   RAVENSDALE,  WASH. 

This  station  is  located  at  the  intake  of  the  Seattle  waterworks  and 
is  15  miles  below  Cedar  Lake,  4  miles  from  the  Northern  Paeitic  Rail- 
WHY  at  Ravensdale,  and  6  miles  from  the  Columbia  and  Puget  Sound 
Railway  at  Maple  Valley.  The  station  was  established  September  27, 
11K)2,  by  T.  A.  Noble.  The  gage  is  a  plain  staff  graduated  to  feet  and 
hundredths,  to  which  is  attached  a  hook  gage  and  vernier  reading  to 
thousandths.  When  this  gage  reads  zero  the  hook  is  level  with  the 
crest  of  the  dam.  It  is  fastened  securely  to  the  head  gates  above  the 
dam,  and  is  read  daily  by  George  Landsburg.  The  bench  mark  is 
the  crest  of  the  dam.  The  elevation,  from  city  levels,  of  the  south  end 
is  535.831  feet  and  of  the  north  end  535.840  feet.  The  gagings  at  this 
station  are  made  at  two  points.  The  first  is  142  feet  below  the  dam, 
where  the  cross  section  is  small,  the  current  rapid  and  suitable  for 
gaging  the  stream  at  stages  below  1  foot  on  the  gage.  The  measure- 
ments at  this  point  are  made  from  a  cable.  The  initial  point  for 
soundings  is  on  the  right  bank.  The  channel  is  stmight.  The  right 
bank  is  steep,  th?  left  bank  has  a  sloping  gravelly  beach,  and  the  bed  of 
the  stream  is  rocky.  At  all  stages  of  the  river  above  1  foot  on  the  gage 
the  measurements  are  made  from  a  cable  located  600  feet  above  the 
dam,  where  the  cross  section  is  large  and  suitable  for  gaging  the  higher 
stages  of  the  river.  The  initial  point  for  soundings  is  a  boat  spike 
driven  into  the  top  of  a  hemlock  stump  about  12  inches  in  diameter 
near  the  edge  of  the  water.  The  right  bank  is  a  sloping  sandy  beach; 
the  left  bank  is  steep  and  of  hardpan  formation.  The  bed  is  perma- 
nent— rocky  near  the  right  bank,  and  of  sand  and  gravel  near  the  left 
bank. 

To  the  discharge  measurements  made  below  the  dam  should  be  added 
the  amount  of  water  flowing  into  the  gravity  system  which  supplies  the 
city  of  Seattle.     This  varies  from  34  to  37  second-feet.     The  discharge 
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of  this  pipe  line  was  measured  during  the  winter  of  1901-2,  by  T.  A. 
Noble,  and  the  results  have  been  published  in  volume  49,  page  112, 
Transactions  of  the  American  Society  of  Civil  Engineers. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  measurements  of  Cedar  River  near  Raveradale,  Wash.^  in  190S. 


Date. 


January  8  . . 
February  6  . 

April  26 

May  27 

May  31 

December  27 
Do 


Hydrographer. 


I 


T.  A.Noble.... 

do 

do 

H.  W.  Quinan  . 

do 

G.  H.  Bliss..., 
do 


Oagre 
height. 


Discharge. 


Fta. 

Secomd-Jrrl. 

2.73 

2,014 

1.18 

660 

1.48' 

83S 

1.56, 

924 

1.95 

1,291 

1.73  i 

949 

1.73  . 

891 

Mean  daily  gage  height,  in  feet,  of  Cedar  River  near  RavensduUy  Wash.,  for  190S. 


Day. 


1.... 

2.... 

3.... 

4.... 

5.... 

6.... 

7.... 

8.... 

9.... 
10.... 
11.... 
12.... 
13.... 
14.... 
15.... 
16.... 
17.... 
18.... 
19.... 
20.... 
21..-. 
22.... 
23.... 
24.... 
25.... 
26.... 
27.... 
2S.... 
29.-.. 
30.... 
31.... 


Jan.    Feb.    Mar.    Apr.   May 


1.92 

2.09 

5.10 

5.10 

5.56 

4.12 

2.97 

2.87 

2.58 

2.31 

2.07 

1.91 

1.76 

1.72 

1.55 

1.43 

1.37 

1.33 

1.38 

1.43 

l.W 

2. 10  , 

2.27  1 

2.39  ' 

2.87 

2. 55 

2.27 

1.92 

1.73 

1.C6 

1.5a 


1.44 
1.86 
1.29 
1.24 
1.19 
1.15 
1.12 

i.a5 

1.19 

1.35 

1.30 

1.24 

1.20 

1.14 

1.10 

1.07  I 

1.03 

1.00 

.98 

.97  i 

.96 

.95 


.95 
.94 
.93 


0.92 
.91 
.90 


.86 

.91 

.89 

.87 

1.02 

1.16 

1.11 

1.07 

1.04 

1.02 

.98 

.95 

.93 

.90 

.87 

.87 

.86 

.85 

.87 

.89 

.89 

.92 

1.03 

1.24 

1.31 

I.-IO 


1.88 
1.34 
1.29 
1.26 
1.20 
1.18 
1.20 
1.31 
1.27 
1.26 
1.24 
1.17 
1.12 
1.11 
1.09 
1.04 
1.02 
1.00 
1.02 
1.01 
.98 
1.09 
1.17 
1.21 
1.25 
1.10 
1.54 
1.53 
1.47 
1.42 


June.  July, 


1.40 
1.41 
1.31 
1.33 
1.41 
1.51 
1.64 
1.75 
1.79 
1.83 
1.76 
1.68 
1.73 
1.96 
2.10 
2.12 
2.03 
1.92 
1.90 
1.81 
1.72 
1.70 
1.66 
1.50 
1.48 
1.50 
1.56 
1.55 
1.53 
1.92 
1.92 


2.01 
1.95 

i.«a 

1.66 
1.55 
1.52 
1.66 
1.90 
1.98 
2.04 
2.05 
2.01 
1.91 
1.78 
1.68 
1.72 
1.79 
1.65 
1.53 
1.48 
1.44 
1.40 
1.38 
1.33 
1.31 
1.27 
1.29 
1. 52 
1.43 
1.33 


Aug. 


1.32 

1.38 

1.33 

1.28 

1.48 

1.45 

1.46 

1.40 

1.32 

1.27 

1.18 

1.15 

1.11 

1.10 

1.04 

1.01 

.96 

.92 

.90 

.88 

.85 

.83 

.81 

.80 

.78 

.76 

.73 

.72 

.70 

.67 

.67 


.64 
.63 
.63 
.62 
.60 
.59 
.54 
.45 
.42 
.41 
.41 


.38 
.38 
.39 
.38 
.38 
.87 
.37 
.37 
.38 
.39 
.50 
.53 
.51 
.50 
.49 


Sept.    Oct. 


0.45 
.47 
.52 


.87 

1.80 

1.17 

1.13 

1.08 

1.04 

.99 

.96 

.92 

.90 

1.10 

1.C6 

1.02 

1.03 

1.22 

1.20 

1.16 

1.14 

1.26 

1.22 


Nov.     Dw. 


T 


1.19  0.816 
1.16  \  .997 
1.15  '  .955 

1.20  .M3 
1.40     .960 
2.06  1.513 
2.20  1.575 
2.00  1.46 
1.80  'l.61 
1.69  !l.52 
1.61    1.57 
1.55  1.51 
1.50   1.46 

1.42  ;i.4i 

1.36   1.39 

1.27  jl-SS 

1.19   1.32 

1.14  ,1.26 

1.06  'l.23 

1.06  |l.22 

1.00  !l.30 

.98   1.32 

.93   1.29 

.88   1.27 

.87   1.31 


.54 
.62 
.60 
.M 
.53 


1.S3 
2.11 
1.85 
1.77 
1.86 


1,>^ 
2.16 
ZIO 
l.Si? 
l.sS 
1.74 
1.7H 
1.66 
l.rT2 
l.hs 
1.^7 
1,60 
1.62 
1..V 
l.rVi 
I.Tn 
I.Tn 
1.^1 
1  S3 
l.>3 
l.« 
l.i»ri 
1.90 
l.Js; 
l.T> 
1.70 
ITS 
1  6^ 
l.to 
l.iiO 
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Rating  table  for  Cedar  River  near  HaveMdaUf  W<uh.j  from  September  JP7,  190^  j  to  Decem- 
ber SI,  190S. 


Gage 
height. 

DLvharge. 

Gage 
,   heigiit. 

Discharge. 
Sewnd-feet. 

Gage 
height. 

Discharge. 
Second-fed. 

Gage 
height. 

Dischaige.  , 

/>rt. 

Sfcoiid-ftft. 

FM. 

Feet. 

J^et. 

Seeond-/e€t.  1 

0.4 

177 

1.4 

795 

2.4 

1,640 

3.8 

3,300 

.5 

235 

1.5 

861 

1      2.5 

1,750 

4.0 

3,540 

.6 

294 

1.6 

927 

2.6 

1,860 

4.2 

3,780 

.  7 

354 

1.7 

995 

1       2.7 

1,980 

4.4 

4,020    ' 

.8 

414 

i       1.8 

1,066 

1       2.8 

2,100 

4.6 

4,260 

.9 

476 

1.9 

1,145 

1       2.9 

2,220 

4.8 

4,500 

1.0 

538 

i      2.0 

1,236 

j      3.0 

2,340 

5.0 

4,740 

1.1 

600 

2.1 

1,336 

1      3.2 

2,580 

5.2 

4,980 

1.2 

664 

1      2.2 

1,436 

3.4 

2,820 

5.4 

5,220 

1.3 

729 

2.3 

1,536 

3.6 

3,060 

5.6 

1 

5,460 

Table  fairly  well  defined  to  2.7  feet  gage  height;  curve  extended  above  2.7  feet 
gage  lieight. 

Estimated  monthly  discharge  of  Cedar  River  near  Ravensdaie,  Wash.^  for  190^  and  190S. 


Month. 


1902. 

September  27-30 

October 

November 

I>ecember 

1903. 

January 

February 

March 

April - . 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Dischaige  In  second-feet. 


Maximum. 


Minimum. 


538 

354 

1,145 

2,700 

5,400 

828 

795 

894 

1,335 

1,285 

861 

324 

729 

1,435 

1,335 

1,335 


5,400 


354 
148 
324 
632 

762 
507 
445 
638 
729 
696 
324 
148 
206 
264 
414 
894 


Mean. 


Total  in 
acre-feet. 


148 


446 

230 

811 

1,113 

1,727 
607 
521 
676 
999 
969 
566 
221 
476 
681 
786 

1,040 


3,531 

14, 142 
48, 258 
68,436 

106, 189 
33, 711 
32,035 
40,225 
61,426 
57,669 
34,802 
13,689 
28, 324 
41, 873 
46,  770 
63,947 


772         560, 550 


IRR  100-04 30 
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CEDAR   RIVER  AT  CEDAR  LAKE,   NEAR  NORTHBEND,    WASH. 

This  station  was  established  October  17,  1902,  by  T.  A.  Noble.  It 
is  located  9  miles  southeast  of  Northbend,  Wash.  The  gage  is  a  plain 
staff  graduated  to  feet  and  tenths.  A  hook  and  vernier  are  used  for 
reading  to  hundredths.  It  is  securely  nailed  to  a  large  cedar  stump. 
The  bench  mark  is  located  on  the  stump  which  holds  the  gage.  It*i 
elevation  is  1,542.07  feet  above  the  datum  of  the  city  of  Seattle,  Wash. 
The  initial  point  for  soundings  is  a  nail  driven  into  the  root  of  a  hemhx^k 
stump  on  the  right  bank.  The  gagings  were  made  from  a  cable.  The 
cable  has  been  removed  on  account  of  the  commencement  of  work  on  the 
new  dam  by  the  city  of  Seattle,  Wash.,  for  water  power  and  water  sup- 
ply. The  channel  is  straight  both  above  and  below  the  station.  The 
right  bank  is  steep,  high,  and  never  overfows;  the  left  bank  is  steep 
and  overflows  at  extreme  high  water.  The  bed  of  the  stream  is  i-ocky 
near  the  left  bank,  and  of  gravel  and  sand  at  the  right  bank.  Under- 
h^ing  the  bed  is  a  formation  of  very  compact  hardpan,  which  show;, 
no  sign  of  washing  away.  This  formation  also  underlies  the  river  up 
to  and  including  the  lower  portion  of  Cedar  Lake,  which  is  about  8<K» 
feet  upstream  from  the  gaging  station.  Cedar  Lake  contains  about 
1,200  acres  at  low  water. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  measurements  of  Cedar  River  at  Cedar  Lake,  Washington,  in  190^  and  19fXL 


Date.  ]  Hydrographer. 


1902.  I 

October  17 |  T.  A.  Noble. 

October  18 , do 

Do do 

OctolwrlO do 

Do I do 


1903.  ' 

May  1 1  H.  W.  Quinan  . 

May  11 i do 

Junes do 

July  3 do 


Ga«e 
height. 

Di!«ch«i;K«. 

Feet. 

Sf«w»rf/«f- 

2.21  1 

245 

2.17 

217 

1.70 

112 

1.50 

8y 

1.13 

31 

3.28  j 

.>> 

4.29 
4.54 

797 

981 

2.98 

460 

HOYT.]  PUGET   SOUND    DRAINAQK    BASIN.  467 

Mean  daily  gage  heigtUf  in  feel,  of  Cedar  River  al  Cedar  Lake,  Washington,  for  1903, 


Day. 


1. 

2-, 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
II. 
!,'>. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29.. 
80. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

4.25 

2.95 

2.08 

8.26 

3.28 

5.30 

8.27 

(«) 

4.90 

2.80 

2.07 

8.11 

3.18 

4.97 

8.83 

1.75 

12.80 

2.65 

2.05 

8.05 

3.16 

4.62 

3.19 

1.72 

12.80 

2.M 

2.02 

2.92 

3.84 

4.09 

8.10 

1.70 

9.60 

2.44 

1.99 

2.88 

8.62 

3.81 

8.88 

1.67 

7.90 

2.86 

1.98 

2,75 

4.05 

3.97 

8.34 

1.62 

6.85 

2.80 

2.09 

2.87 

4.19 

4.56 

3.81 

1.61 

5.65 

2.32 

2.08 

3.02 

4.34 

5.26 

3.20 

1.59 

5.10 

2.50 

2.09 

2.96 

4.67 

6.70 

8.06 

4.50 

2.90 

2.20 

2.83 

4.56 

6.88 

2.96 

4.10 

2.86 

2.45 

2.75 

4.81 

6.75 

2.86 

8.75 

2.80 

2.45 

2.59 

4. -23 

5.65 

2.75 

3.50 

2.65 

2.52 

2.47 

4.60 

5.22 

2.71 

S.25 

2.50 

2.83 

2.41 

5.20 

4.61 

2.70 

8.05 

2.40 

2.27 

2.35 

5.50 

4.89 

2.65 



2.88 

2.31 

2.20 

2.29 

6.68 

4.78 

2.44 

2.80 

2.25 

2.16 

2.27 

5.34 

4.60 

2.89 

2.78 

2.19 

2.09 

2.26 

4.90 

4.19 

2.83 

2.80 

2.14 

2.a5 

2.27 

4.76 

3.86 

2.27 

3.05 

2.11 

2.00 

2.2.5 

4.49 

3.92 

2.22 

4.70 

2.24 

1.96 

2.27 

4.17 

3.74 

2.16 

4.97 

2.24 

1.94 

2.49 

8.87 

8.57 

2.12 

5.10 

2.07 

1.91 

2.74 

3.62 

3.51 

2.09 

5.50 

2.08 

1.96 

2. 85 

3.48 

3.36 

2.06 

6.65 

2.09 

2.01 

8.01 

3.33 

3.29 

2.0*2 

5.90 

2.10 

2.06 

3.53 

3.72 

8.16 

{") 

5.10 

2.10 

2.10 

3.7:^ 

3.K2 

3.02 

(«) 

4.80 

2.09 

2.32 

3.6:) 

3.76 

3.70 

(«) 

3.90 

2.85 

3.44 

3.82 

3.48 

(°) 

3.47 

3.09 

8.34 

4.32 

3.22 

(") 

8.20 

8.27 

5.18 

(a) 

a  MlsHing. 

Hating  table  for  Cedar  River  at  Cedar  Ixtke,   Washingtrmj    from  Octoher  17 y  1902^  to 

AuguHt  8,  190S, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

DlHcharge. 

&^. 

1 
Dis<harge. 

Feet. 

1  Second'/eei. 

Feet. 

Srcmid/ert.  , 

Ftet. 

Second-feet. 

fM. 

Seeond-feet. 

1.0 

23 

2.0 

186 

2:^ 

4.0 

812 

7.5 

2,190 

1.1 

32     1 

2.2 

4.2 

888 

8.0 

1       2, 390 

1.2 

42 

2.4 

288 

4.4 

964 

8.5 

2,590 

1.3 

:            54 

2.6 

344 

4.6 

1,040 

9.0 

2,790 

1.4 

68 

2.8 

402 

4.8 

1,116 

9.5 

2,^)90 

1.5 

84 

3.0 

46() 

5.0 

1,192     ' 

10.0 

3, 190 

1.6 

102 

3.2 

530 

5.5 

1,390 

10.5 

3, 390 

1.7 

122 

3.4 

596 

6.0 

1,590 

11.0 

3,  590 

1.8 

142 

3.6 

664 

6.5 

1,790    . 

12.0 

;       3, 990 

1.9 

164 

3.8 

736 

7.0 

1,990 

13.0 

4,390 

This-table  will  not  apply  after  the  dam  is  built  at  outlet  of  C'e<lar  Lake.     Curve 
extended  above  5.15  Teet  gage  height. 
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Estimated  monthly  discharge  of  Cedar  River  at  Cedar  Lake^  WashingioUj  in  1902  and  190S. 


Month. 


Discharge  In  second-feet. 


1902. 
October  17-31« .T 

November 

December 

1903. 
January 

Februarj- 

March 

April 

May 

June 

Julyft 

August  1-8  <J 

a  October  20  and  21, 1902,  estimated. 
&  July  26-August  1, 1903,  estimated. 


cStatiou  discontinued  August  9, 1908. 


SNOQUALMIE    RIVER  NEAR  8NOQUALMIE   FALI^,  WASH. 

This  station  was  originally  established  by  T.  A.  Noble  on  September 
14, 1902.  The  gage  was  then  located  below  the  falls,  but  was  destroyed 
by  the  flood  of  December  1,  1902.  On  November  2  another  gage  was 
placed  about  3  miles  above  Snoqualmie  Falls  post-oflSce.  The  gage 
consisted  of  a  plain  staff  graduated  to  feet  and  tenths  and  reading  to 
hundredths  of  a  foot  by  means  of  a  hook  and  vernier.  The  elevation 
of  the  zero  on  the  gage  was  assumed  to  be  100  feet.  The  gage  was 
fastened  to  an  alder  tree.  January  3,  1903,  this  gage  was  washed  out 
and  on  January  7  was  replaced  by  a  gage  in  two  parts,  7  and  8  feet 
long,  respectively.  The  elevation  of  the  zero  of  the  gage  is  100.06 
feet.  The  bench  mark  is  on  a  large  maple  stump  on  the  right  bank. 
It  consists  of  a  spike  driven  into  the  stump  about  4  feet  from  the 
ground.  Its  elevation  is  127.89,  or  27.83  feet  above  the  zero  of  the 
gage.  This  is  also  the  initial  point  for  the  soundings.  The  right 
bank  is  high  and  never  overflows;  the  left  bank  overflows  at  extreme 
high  water.  The  bed  of  the  stream  is  of  gi*avel  and  sand  and  is  not 
liable  to  shift.  The  station  is  located  below  the  junction  of  the 
north,  south,  and  middle  forks  of  Snoqualmie  River.  At  Snoqualmie 
Falls,  about  4  miles  below  this  station,  the  river  flows  over  a  precipice 
268  feet  high.  Above  the  falls  the  Snoqualmie  Falls  Power  Company 
has  built  a  dam  and  water-power  plant.  The  slack  water  from  this 
dam  reaches  back  from  the  falls  about  3  miles  and  probably^affects  the 
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flow  of  th^  river  slightly  at  the  gaging  station.  This  is  the  only  pos- 
sible location  for  a  gaging  station  which  will  include  all  three  forks  of 
the  river. 

On  August  14,  1902,  the  dam  below  the  station  was  raised  4  feet, 
backing  up  the  water  on  the  gage.  This  affected  the  gage  height 
from  August  14  to  October  5,  1903,  at  which  time  the  dam  was 
washed  out. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  measuremetU  of  Snoqualmie  River  -near  SnoqucUmie  Falls,  Wash.,  in  J 903. 


Date. 


Hydrographer. 


January  29 1  T.  A.Noble..., 

April  30 do 

May  10 H.  W.  Quinan  . 

May  30 do 

June  9 do 

June  6 do 

June  5 do 

August  26 do 

August28 do 

December 29 G.  H.  Bliss.... 

Do I do 


Gage 
height. 

Diflchazige. 

Feet 

Secondr/ect, 

3.86 

2,039 

4.10 

2,467 

5.70 

4,049 

7.56 

6,423 

8.70 

8,275 

6.49 

5,210 

5.32 

3,685 

3.97 

693 

3.94 

637 

3.13 

1,690 

3. 13 

1,600 

Mean  daily  gage  height,  in  feet,  of  Snoqualmie  River  near  Snoqualmie  FalU,  Wash.,  for 

1903. 


Day. 


1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 


Jan. 

4.94 
6.42 
19.62 
(") 
(°) 
(«) 
6.16 
5.93 
6.09 
5.60 
4.92 
4.37 
4.02 
3.89 
8.86 
8.72 


Feb. 

3.28 
3.05 
2.77 
2.63 
2.51 
2.44 
2.85 
2.38 
2. 84 
4.35 
3.41 
2.96 
2.71 
2.50 
2.87 
2.25 


Mar. 

1 
Apr. 

2,18 

4.20 

2.10 

3.69 

2.08 

8.50 

1.89 

3.42 

1.82 

3.20 

1.81 

3.00 

2.18 

3.41 

2.00 

3.86 

1.89 

3.28 

2.65 

2.99 

4.79 

2.89 

3.  .^2 

2.60 

2.8.'> 

2.54 

2.70 
2.49 
2.32 


2.51 
2.47 
2.45 


May. 

June. 

July. 

8.96 

7.74 

4.76 

3,83 

6.98 

5.35 

4.28 

5.77 

4.90 

5.10 

5.18 

4.63 

5.48 

5.82 

4.77 

6.14 

6.50 

4.92 

5.40 

7.60 

4.58 

5.41 

8.94 

4.69 

6.64 

8.95 

4.57 

5.91 

8.86 

4.49 

5.10 

8.83 

4.42 

5.82 

8.38 

4.15 

6.83 

7.02 

3.94 

7.25 

7.21 

4.18 

6.68 

6.91 

8.85 

6.37 

6.50 

3.83 

Aug. ,  Sept.    Oct. 


a  Gage  washed  out. 

fr  4  feet  false  work  washed  out. 


c  Dam  at  falls  2  miles  below 


2.23 

2.12 

1.98 

1.91 

1.89 

1.86 

1.89 

1.83 

1.81 

1.81 

1.79 

1.73 

1.72 

1.71 
C3.30 
,  3.81 
station 


3.75  I 
8.68  I 
3.60  j 

3.55  I 

3.56  I 


4.64 
4.41 
4.65 
4.68 
7.W 


3.88  ft9.12 
9.40  7.34 
7. 39     5. 23 


5.33 
9.50 
8.23 
7.08 
6.83 
5.10 
4.72 


4.25 
4.53 
5.36 
6.22 
5.63 
4.21 
8.67 


Nov. 

Dec. 

2.82 

8.72 

2.78 

9.43 

3.43 

6.48 

3.98 

5.28 

4.46 

5.32 

8.65 

4.15 

6.52 

3.65 

5.00 

3.32 

4.8<? 

3.24 

4.49 

3.15 

4.22 

3.28 

3.91 

3.42 

3.60 

4.63 

3.39 

4.78 

3.24 

5.14 

3.10 

6,10 

4.43  I  3.22  I 
raised  about  4  feet. 
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Mean  daily  gage  fieighlf  in  feel,  of  Snoqualmie  River  near  SnoqualnUe  Falls,  Wath^f/or 

1903 — Continued. 


Day. 


17. 
18. 

19 

20. 

21. 

22. 

23.. 

24. 

25. 

26. 

27. 

28. 

29. 

80. 

81. 


Jan.  J  Feb. 

1 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3.48  i  2.16 

2.19  1  2.46  1  6.89 

1 
6.42  :  3.83 

8.80 

4.21 

3.01 

2.M 

6.23 

8.72  1  2.11 

2.12 

6.69  1  5.13 

5.71     3.74 

8.77 

4.14 

2.88 

2,67 

5.(^ 

4.05  ,  2.10 

2.04 

2.6S     5.64 

5.94     3.69 

8.81 

4.12 

2.69 

2.62 

4.46 

4.16     2.06 

2.02 

2.66     5.13 

6.10     8.68 

3.87 

4.23 

2.44 

2.77 

5.70 

8.12     2.18 

1.98 

3.22  1  4.89 

5.89 

8.67 

3.82 

8.81 

2.31 

2.48 

5.89 

6.99     2.34 

1.97  !  4.18 

4.73 

5.39 

8.32 

8.75 

6.78 

2.20     4.85 

5.M 

5.26  1  2.47  j  2.14     4.28 

4.71 

6.78 

8.26 

8.86 

5.88 

2.14     4.79 

5.27 

7.72  1  2.50  I  2.23     8.93 

4.75 

6.45 

3.11 

3.91 

6.41 

2.03     4.67 

A,h2 

7.77     2.45  j  2.82     4.44     5.84 

5.71 

2.90 

3.96     8.22 

1.97     4.73 

4.06 

5.79  !  2.48  ,  2.81  1  5.67  |  7.88 

5.09 

2.53 

3.99 

7.41 

1.85     4.96 

S.61 

5.05  1  2.35  1  2.86      (a)    |  5.80  '  6.36 

2.54 

3.95 

4.98 

1.79     7.49 

as> 

4.29     2.25     4.10  '  4.46     3.13  1  7.21  '  2.46 

8.96 

4.86 

2.41     8.81 

3.S4 

3.89  1 6.65     4.16  1  5.48  |  5.50  j  2.39 

3.92 

6.10 

4.85 

6.84 

a  IS 

3.74  1 1  5.43  1  4.00  [  7.55     4.81  ;  2.32 

3.90 

5.48 

8.76 

10.70 

8.22 

3.50    14.82    7.68    2.83 

I'll 

3.88 

2.85 

S.3.S 

a  Missing. 

Rating  table  for  Snoqualmie  River  near  Snoqualmie  FaUSf  Wash.,  from  November  S,  1902, 
to  August  14y  1908,  and  from  October  7,  190S,  to  December  31,  190S. 


Gage 
height. 

Discharge. 

Gage 
height. 

! 

1  Discharge,  ji 

1 

.1 
1  Secoiul-feet. 

Gage 
height. 

Discharge,  i 

Gage 
height. 

Discharge. 

Feet. 

Secoiid-Jcei.  ■ 

Feet. 

Feet. 

Second-feet 

Secoud-feet. 

1.7 

870 

3.6 

;      1,990    1 

7.0 

5,  770 

12.5 

13,470 

1.8 

910 

3.8 

2,150    1' 

7.5 

6,470     : 

13.0 

14,170 

1.9 

950 

4.0 

1       2,325     ll 

8.0 

7,170     , 

13.5 

14,870     i 

2.0 

1,000    1 

.4.2 

2,505    |l 

8.5 

7,870 

14.0 

15,570 

2.2 

1,100 

4.4 

2,690    , 

9.0 

8,570    1 

14.5 

16,270 

2.4 

1,200     1 

4.6 

2,890    ,1 

9.5 

9,270    1 

15.0. 

16,970 

2.6 

1,300 

4.8 

1      3,090     1 

10.0 

9,970    1 

16.0 

18,370     i 

2.8 

1,420     1 

5.0 

3,290     1 

10.5 

10, 670 

17.0 

19, 770 

3.0 

1,540     j 

5.5 

3,850     1 

11.0 

11,370    ' 

18.0 

21,170     , 

3.2 

1,680 

6.0 

1      4, 450     1 

11.5 

12,070    i 

19.0 

22,570     ! 

3.4 

1,830    : 

6.5 

1      5,100     1 

12.0 

12,770    1 

20.0 

23,970 

Table  well  defined  to  8.70  feet  gage  height.  Curve  extended  above  8.70  feet  gage 
height.  From  August  14  to  October  7,  1903,  subtract  670  from  discharge  given  in 
table. 
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Estimated  monthly  discharge  ofSnoqualmie  River  near  Sjioquaimie  FcUUf  Wash,,  in  1902 

and  1908. 


Month. 


Dischaige  in  secoDd-feet. 


Maximum,  i  Minimum. 


1902.  ; 

November  3-:W 4, 775 

December \  16,970 

1903.  —  — — - 

January  1-3  and  7-31 « 

February ;  2,640 

March 4,030 

April* 4,030 

May  6,750 

June 8, 500 

July i  3,675 

August  <• 1,655 

September*-  ..'. 8,600 

Octol)er  c ■  8, 040 

Noveml)er 10, 950 

December 9,200 


1,540 
1,250 


Mean. 


1,050 

910 

1,225 

1,645 

3,090 

1,150 

870 

1,280 

910 

1,250 

1,645 


2,673 
3,711 

4,218 
1,320 
1,500 
1,951 
4,065 
5,298 
2,233 
1,255 
3,616 
2,497 
3,250 
3,237 


Total  In 
acre-feet. 


148,451 
228,180 

234,256 

73,309 

92,231 

116,093 

249,947 

315, 253 

137,302 

77, 167 

215, 167 

153,534 

193,388 

199, 035 


a  January  4-6  ga^  board  washed  out. 
ft  April  27  estimated. 

''August  15  to  October  6  approximate,  owing  to  influence  on  gage  of  a  temporary  dam  2  miles 
below  the  station. 


SOUTH    FORK   OF   8KYKOMISH   RIVER   NEAR   INDEX,  WASH. 

This  station  was  established  October  6,  1902,  b}-  T.  A.  Noble.  It 
•is  located  about  2  miles  above  Index  and  about  300  feet  from  the  rail- 
road track.  The  gage  is  a  plain  staff  graduated  to  feet  and  tenths. 
A  hook  and  veniier  are  used  for  reading  to  hundredths  of  a  foot. 
Readings  are  made  daily  by  Louis  (j.  Heybrock.  The  gage  is  fas- 
tened by  means  of  plugs  driven  in  drill  holes  in  the  solid  rock.  The 
bench  mark  is  a  cross  cut  in  the  rock  about  6  feet  above  fow  water 
and  40  feet  downstream  from  the  gage.  Its  elevation,  as  obtained 
from  the  Great  Northern  Railway,  is  679.153  feet.  The  elevation  of 
the  zero  of  the  gage  is  669.926  feet.  The  initial  point  for  soundings  is 
on  the  left  bank  at  a  plug  driven  in  the  solid  rock  10  feet  from  the 
edge  of  stream  at  low  water.  The  gagings  are  made  from  a  cable. 
The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  sta- 
tion. Both  banks  are  of  solid  rock  and  are  not  liable  to  overflow. 
The  bed  of  the  stream  is  of  sand  and  gravel,  not  liable  to  change 
except  near  the  left  bank,  where  the  sand  shifts  at  high  water.  This 
does  not  cause  any  important  change  in  the  cross  section.  This  sta- 
tion is  300  feet  upstream  from  Sunset  Falls,  where  the  river  plunges 
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ISO.  1(». 


down  a  solid  granite  ledge  with  a  slope  of  about  two  horizontal  to  one 
vertical.  The  ledge  answers  the  purpose  of  a  spillway  in  regulating 
the  flow  of  the  river  at  the  gaging  station,  since  the  water  has  a  free 
discharge  and  a  permanent  bed  just  below  the  station. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Discharge  meamreTnents  of  South  Fork  of  Skykomish  River  near  Index,  Wash.,  in  290? 

and  190S. 


Date. 

Hydrographer. 

Gage 
height. 

Discbarpe. 

1902. 
October  7 

T.  A.  Noble 

Feet. 
1.58 
1.53 
1.25 
3.64 
3.72 
5.33 
2.23 

October  8 

do 

a57 

October  22 

do 

565 

December  7 

do 

1,674 

December  8 

do 

1.805 

December  9 

do 

2,850 

December  19 

do 

946 

T.  A.  Noble 

1903. 
Mav8 

6.00 
7.08 
8.55 
8.19 
7.80 

3,  .350 

June  19 

H.  W.  Quinan 

4,861 

June  20 

do 

6,134 

June  21 

do      

5,627 

June  22 

do 

5,237 

Mean  daily  gage  height,  in  feet,  of  South  Fork  of  Skykomish  River  near  Index,  Wash.,  for 

190S, 


Day. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 


Jan.  I  Feb.   Mar. 


4.95 
5.52 
a  17.01 
fl  12.00 
9.26 
8.12 
6.70 
5.81 
5.61 
5.22 
4.79 
4.39 
4.12 
3.82 
3.56 
3.47 
3.34 


3.11  I  2,41 
2.44  I  2.30 


2.56 
2.45 
2.41 
2.35 
2.81 
2.19 
3.00 
4.20 
3.22 
2.72 
2.65 
2.35 
2.41 
2.20 
2.20 


2.20 
2.46 
2.00 
2.00 
2.20 
2.00 
2.00 
3.60 
4.45 
3.30 
2.95 
2.82 
2.60 
2.20 
2.10 


Apr, 


4.48 
4.50 
4.21 
4.50 
3.32 
3.40 
3.85 
4.32 
8.58 
8.23 
3.52 
2.69 
2.59 
2.60 


May.  Jane.{  July, 


4.45  I  9.10 

4.99  I  8.20 

4.99  I  7.25 

5.92  6.85 


7.18 
6.28 
6.05 
5.84 
6.32 


6.45  '  6.23 
7.10  I  8.10  I  5. 
6.88  !  9.10  I  6.42 
6.03  10.50  I  5.44 
6.35  |10.75  I  5.70 
6.21  10.<28  '  5.54 
5.82  10.50  5.59 
7.59  !  9.22  5.62 
8.21  !  9.00     5.35 

7.45  18.25     5.16 

2.66  I  7.51  1  9.35  4.95 
2.70  7.22  '10.  a5  4.84 
3.00  I  6.35  :  9.10     5.10 


Sept.!  Oct.    Nov.    Dec. 


Approximate,  above  gage  board 


Aug. 

Sept.1 

3.16 

1.74  , 

3.18 

1.55 

2.96 

1.55  ! 

2.74 

1.52  I 

2.72 

1.43! 

2.75 

1.65  1 

2.80 

5.83 

2.72 

4.00' 

2.70 

3.18 

2.68 

5.86  ' 

2.68 

4.51  , 

2.68 

4.38 

2.52 

4.85' 

2.52 

4.38  1 

2.51 

3.88  1 

2.22 

2.74 

2.15 

2.88 

I 

2.98 
3.07 
3.02 
5.61 
9.07 
9.54 
7.14 
5. 62 
5,65 
5.70 
6.10 
6.48 
5.36 
5.10 
4.34 
3.95 
3.64 


3.34 

3.74 

3.82 

3.43 

.=>.65 

7.80 

5.68 

4.74 

4.25  1 

4.42 

4.45 

4.48 

8.85 

3..>l 

3.39 

3.1.5 

2.92 


11.00 
9.<9 
6.93 
5..M 
4.&1 
4.fts 
4.51 
4.12 
3.73 
3.65 
2..S7 
2.53 
4.15 
3.70 
5.72 
6.t» 
5.21) 
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Mean  daily  gage  heightf  in  feel,  ofSotUh  Ibrk  of  Skykonmh  River  near  Index,  Wash.,  for 

1903 — Ck)nti  nued . 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

IS 

3.35 
4.12 

1           1 
2.10  1  2.00     3.10 

19 

2.10 

1.95     3.15' 

20 

5.61 
7.35 
6.55 
5.91 
6.15 
6.75 
5.25 

2.05 
2.10 
2.15 
2.46 
2.53 
2.55 
2.52 

2.00     3.14 

21 

1.90     3.35 

22 

2. 10     4. 44 

23 

2.18     4.6o 
2. 16  !  4. 90 

24 

25 

2.96  '  4.95 

26 

3.30     5.82 

27 

4.55 

2.51 

2.95     5.20 

28 

4.10 

2.43 

4.96 

4.87 

29 

3.66 

5.46 

4.68 

30 

3.32 

1  4.74 

4.63 

31 

8.25 

5.10 



I 


July.  Aug.  Sept.    Oct,    Nov.    Dec. 


5.83 
5.45 
5.10  , 
4.60 
4.48 
4.52  \ 
4.99 
5.98, 
6.70  I 
6.74  I 
6.52  1 
6.30 
8.10 
10.00 


8.75 
7.08 
8.60 
8.22 
7.15 
7.17 
7.10 
7.70 
8.82 
9.18 
8.16 
7.10 
7.21 


5.10 

5.19  I 

4.93  I 

5.22 

5.81 

4.86 

4.92 

4.12 

3.91 

3.65 

3.65 

3.41 

3.33 

3.23 


2.13 
2.16 
2.09 
1.98 
3.87 
1.98 
2.00 
1.96 
1.93 
1.94 
1.85 
1.84 
1.85 
1.85 


2.32 
2.34 
2.55 
2.74 
5.65 
4.10 
3.14 
5.10 
3.78 
3.82 
3.22 
3.68 
3.88 


3.33 

3.11 

3.00 

2.85  1 

2.82 

2.61 

2.42 

2.35 

2.22 

2.32   10.80 

4.85     7.22 

5.22     6.92 

4.SS     9.80 

3.45    


2. 72 
2.64 
2. 52 
3.67 
4.41 
3.86 
3.45 
8.14 
4.47 


4.46 
4.91 
5.11 
4.64 
4.60 
4. -20 
3.64 
3.75 
3.16 
3.36 
3.21 
3.00 
3.39 
3.21 


1 


Rating  table  for  South  Fork  of  SkykomUh  River  near  Index,  Wash,,  from  October?,  190^, 

to  December  31,  1903. 


he^t. 

Dilicharge. 

Gage 
height. 

i 
Discharge,  i 

heigift. 

Discharge. 

1 

t 

Gage 
height. 

Discharge. 

FM. 

Seeorui/eet. 

'      ^• 

Second'fett. 

Feet, 

Secmid-feet.  ' 

Feet, 

Sccond-fcct. 

0.9 

462 

2.0 

843 

4.2 

2,090 

8.5 

6,  050 

1.0 

493  ; 

2.2 

931 

4.4 

2,230 

9.0 

6, 620 

1.1 

524 

2.4 

1,025 

4.6 

2,370    ! 

9.5 

7,  220 

1.2 

556 

2.6 

1,125 

4.8 

2,510 

10.0 

7,  820 

1.3 

586 

2.8 

1,225 

5.0 

2,670 

11.0 

9,020 

1.4 

618 

3.0 

1,335 

5.5 

3, 070 

12.0 

10,  220 

1.5 

652 

,      3.2 

1,450 

6.0 

3,520 

13.0 

11,420 

1.6 

687 

3.4 

1,570 

6.5 

3,980 

14.0 

12,620 

1.7 

724 

3.6 

1,690 

7.0 

4,480 

15.0 

13,  820 

1.8 

762 

3.8 

1,810 

7.5 

4,980 

16.0 

15,020 

1.9 

802 

4.0 

1,950    ! 

1 

8.0 

5,500 

17.0 

16,  220 

Table  extended  above  8.60  feet  gage  height.  The  channel  at  this  station  is  partly 
in  solid  rock,  and  is  j)ermanent.  This  table  will  be  correct  for  all  gage  heights  as 
gage  is  located  at  present  (Jane  30,  1903). 


474 


8TBEAM   MEA8UBEMENT8   IN  1903,   PART   IV. 


[so.  loa 


Estimated  monthly  discharge  of  South  Fork  of  Skykomish  River  near  Index,  Ma«fe.,/nww 
October  7,  190^,  to  December  Sly  190S. 


Month. 


1902. 


October  7-31. 
November . . . 
December  ... 


1903. 


January . . . 
February . . 

March 

April 

May  . . 

June 

July 

August 

September. 
October  ... 
November . 
December  . 


Dischargre  in  second-feet. 


Maximum.  |  Minimum. 


Mean. 


The  year  . 


1,880 

462 

3,610 

1,335 

9,500 

887 

16,  220 

1,480 

2,090 

865 

3,030 

802 

3,340 

1,125 

7,820 

2,265 

8,720 

3,745 

4,680 

1,480 

1,450 

782 

3,385 

635 

7,280 

931 

8,780 

1,075 

9,020 

1,100 

671 
2,172 
2,521 


16, 220  ! 


635 


3,561 
1,090 
1,300 
1,892 
3,856 
6,087 
2,783 
1,017 
1,654 
2,435 
2,585 
2,569 


2,569 


Total  in 
acre-feec. 


33,273 
129, 243 
155,010 

218,957 

60,536 

79,934 

112,582 

237,096 

362,202 

171,120 

62,533 

98,420 

149, 722 

153,818 

157,962 


1,864,882 


STILAGUAM18H   RIVER   NEAR  ROBE,  WASH. 

This  station  was  established  December  3,  1902,  by  T.  A.  Noble.  It 
was  located  at  the  bridge  of  the  Everett  and  Monte  Cristo  Railway,  1^ 
miles  east  of  Robe,  Wash.  The  gage  is  a  plain  staff  graduated  to 
feet  and  tenths,  and  read  by  means  of  a  hook  gage  and  vernier  to 
hundredths.  It  is  fastened  to  the  east  bridge  pier,  and  is  read  dail^'  by 
William  A.  Dobson.  The  bench  mark  is  the  top  of  the  rail  above  the 
east  pier  of  the  bridge.  Its  elevation  is  901.06  feet  above  sea  level. 
The  elevation  of  the  zero  of  the  gage  is  873.184  feet.  The  elevation 
of  the  bridge  to  which  the  gage  is  attached  was  furnished  b}'  the 
Everett  and  Monte  Cristo  Railway  Company.  No  discharge  measure- 
ments were  made  in  1903.     This  station  was  discontinued  July  31, 1908. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 
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Mean  daily  gaffe  height ^  infeety  of  Stilaguamiah  River  near  Hobe^  Wa$h.,/or  190S. 


Dny. 

2.89 

Feb. 

Mar. 

Apr, 

2.72 

May. 

2.46 

June. 
3.54 

July. 

1 

1.59 

1.44 

4.59 

2 

4.58 

1.57 

1.S9 

2.23 

2.19 

8.06 

8.82 

3 

10.25 

1.51 

1.85 

2,09 

2.49 

2.66 

8.17 

4 

6.86 

1.46 

1.82 

1.99 

2.97 

2.65 

2.75 

.5 

4.95 
4.87 
3.22 
3.01 
3.95 
2.99 
2.51 
2.13 
2.09 
2.07 

1.34 
1.83 
1.44 
2.09 
2.96 
2.51 
1.81 
1.73 
1.55 
1.44 

1.29 
1.25 
1.49 
1.32 
1.26 
1.92 
2.56 
1.94 
1.91 
1.76 

1.83 
1.98 
2.59 
2.33 
1.97 
1.78 
1.46 
1.47 
1.45 
1.48 

8.08 
3.47 
2.94 
2.94 
3.03 
2,76 
2.68 
3.07 
3.74 
3.98 

2.68 
8.28 
3.87 
4.25 
4.26 
4.21 
8.97 
8.97 
8.44 
2.79 

2  51 

6 

2.48 

7 

2.23 

H 

2.16 

9 

2.21 

10 

2.28 

11 

2.24 

12 

2.15 

IS 

2.12 

14 

2.16 

!.=> 

2.07 
1.95 

1.41 
1.25 

1.44 

1.52 
1.51 

4.05 
4.00 

2.85 
8.61 

1.85 

16 

2.06 

17 

1.84 

1.30 

1.36 

1.66 

3.11 

8.09 

2.02 

IK 

2.11 

1.29 

1.87 

1.74 

2.76 

2.77 

2.06 

19 

3,28 
3.76 
4.94 
4.47 
3.79 
3.51 
4.06 

1.28 
1.28 
1.43 
1.56 
1.66 
1.67 
1.63 

1.84 
1.34 
1.33 
1.36 
1.53 
1,79 
1.78 

1.86 
1.75 
1.93 
3.28 
2.92 
2.53 
2.79 

2.61 
2.84 
2.17 
2.07 
2.09 
2.81 
2.76 

2.74 
2.67 
2.79 
2.78 
2.77 
2.61 
3.21 

2.04 

20 

2.06 

21 

2.03 

22 

2.02 

23 

1.96 

24 

2.01 

25 

1.69 

26 

2.88 

1.61 

1.90 

2.34 

2.45 

3.60 

1.54 

27 

2.49 

1.56 

1.95 

2.81 

2.83 

6.64 

1.49 

2H 

2.85 

1.49 

2.81 

2.45 

2.54 

4.24 

1.54 

29 

1.86 

3.72 

2.28 

2.88 

8.02 

1.53 

30 

1.88 

2.58 

2.66 

3.77 

2.49 

1.44 

31 

1.78 

4.18 

4.88 

1.41 

MISCELLANEOUS  MEASUREMENTS  IN  THE  PUGET  SOUND  DRAINAGE  BASIN. 

Cedar  River  at  Kenton,  Wash.,  was  measured  by  H.  W.  Quinan  on 
May  23,  1903.  It  had  a  gage  height  of  44.87  feet  and  a  discharge  of 
1,10.5  second-feet. 

HUDSON  BAY  DRAINAGE  BASIN. 

Red  River  drains  a  large  basin  in  the  United  States,  covering  por- 
tions of  Minnesota  and  North  and  South  Dakota,  characterized  by  a 
level  topography,  broken  up  in  places  by  moraines  and  other  glacial 
deposits.  The  major  part  is  prairie,  and  its  eastern  half  has  an 
abundance  of  lakes  and  some  woods.  The  main  river  flows  nearly  due 
north,  cutting  a  deep  channel  in  its  broad,  level  vallej'^,  and  is  subject 
to  sudden  rises  caused  by  heavy  spring  rains,  entailing  frequently 
considerable  loss  of  life  and  property.  The  valley  of  Red  River  com- 
prises about  9,000,000  acres  of  excellent  agricultural  lands,  which  to  a 
large  extent  still  await  settlement.     A  number  of  water  powers  have 
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been  developed  during  recent  years  on  the  tributaries  entering  from 
both  sides. 

Red  River  drains  into  Hudson  Bay  through  Lake  Winnipeg  and 
Nelson  River.  Red  Lake  River,  one  of  its  principal  tributaries  in 
Minnesota,  drains  Red  Lake  in  the  northern  part  of  the  State.  The 
Sheyenne  River,  its  principal  tributary  from  North  Dakota,  joins  the 
Red  River  about  10  miles  below  Fargo,  N.  Dak. 

St.  Mary  River  heads  in  northern  Montana,  near  the  Canadian 
boundary  line,  on  the  eastern  slope  of  the  main  range  of  the  Rocky 
Mountains,  in  a  region  of  perpetual  snow  and  in  the  midst  of  numer- 
ous glaciers.  It  starts  from  the  great  Blackfoot  Glacier  (probably  the 
largest  in  the  Rocky  Mountains  within  the  United  States)  and  re<^eives 
affluents  from  at  least  a  dozen  lesser  ones.  These  small  streams  unite 
within  a  short  distance  from  their  sources  and  flow  into  a  lake  hemmed 
in  by  high  mountains,  known  as  Upper  St.  Mary  Lake.  Below  this, 
separated  by  a  narrow  strip  of  land,  is  Lower  St.  Mary  Lake.  The 
aggregate  length  of  these  two  lakes  is  about  22  miles.  The  river  flows 
out  of  the  lower  lake,  the  elevation  of  which  is  4,460  feet  above  sea 
level,  and  within  2  miles  is  joined  by  a  stream  nearly,  if  not  quite, 
as  large  as  itself,  known  as  Swift  Current  Creek,  which  receives  the 
water  of  the  Grinnell  Glacier  and  four  lesser  ones.  From  the  conflu- 
ence of  these  streams  to  the  boundary  of  the  British  possessions.,  a 
distance  of  12  miles,  the  river  flows  in  a  northerly  direction.  Enter- 
ing Alberta,  it  empties  into  Belly  River,  its  waters  at  length  finding 
their  way  through  Saskatchewan  River  into  Hudson  Bay.  A  canal 
has  been  constructed  in  Canada,  by  the  Canadian  Northwest  Irriga- 
tion Company,  which  diverts  water  from  the  right  bank  of  St.  Mary 
River  about  5  miles  below  the  international  boundary^  line. 

The  following  list  includes  the  stations  of  the  Hudson  Bay  drainage 
basin: 

St.  Mary  River  at  international  line  near  OardBton,  Alberta. 

Swiftcurrent  Creek  near  Wetzel,  Mont. 

Kennedy  Creek  near  Wetzel,  Mont. 

St.  Mary  River  at  dam  site  near  St.  Mary,  Mont 

Mouse  River  at  Minot,  N.  Dak. 

Pembina  River  at  Neche,  N.  Dak. 

Red  Lake  River  at  Crookston,  Minn. 

Red  River  at  Grand  Forks,  N.  Dak. 

Sheyenne  River  at  Haggart,  N.  Dak. 

Red  River  at  Fargo,  N.  Dak. 

ST.  MARY  RIVER  AT  INTERNATIONAL  LINE  NEAR  CARDSTON,  ALBERTA*  B.  C. 

This  station  was  established  September  4,  1902,  by  C.  T.  Pi-all.  It 
is  located  at  the  ranch  of  L.  C.  Shaw,  about  1,000  feet  from  the  house. 
It  is  one-fourth  of  a  mile  north  of  the  boundary  line  between  the 
United  States  and  Canada,  and  17  miles  south  of  Cardston,  Alberta. 
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The  chain  gage  is  located  at  the  crossing  near  L.  C.  Shaw's  house, 
about  1.200  feet  above  the  cable.  It  is  fastened  to  a  tree  and  post  on 
the  bank.  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
marker  is  10.85  feet.  The  marker  is  the  outside  end  of  the  ring  at  the 
end  of  the  chain.  The  gage  is  read  once  each  day  by  Vernon  Shaw. 
Discharge  measurements  are  made  by  means  of  a  cable,  car,  and 
tagged  wire.  The  initial  point  for  soundings  is  the  zero  of  the  tagged 
wire  on  the  left  bank.  The  channel  is  straight  for  300  feet  above  and 
150  feet  below  the  station.  The  right  bank  is  high  and  not  liable  to 
overflow.  The  left  bank  is  sloping  and  is  liable  to  overflow  at  very 
high  water.  The  bed  of  the  stream  is  of  sand  and  gravel  and  is  not 
liable  to  scour.  There  is  but  one  channel  and  the  current  is  swift  near 
the  right  bank. 

Bench  mark  No.  1  is  a  60-penny  spike  driven  in  a  cottonwood  tree 
located  directly  back  of  the  rod.  Its  elevation  is  12.92  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  60-penny  spike  driven  in  a 
post  1  foot  in  diameter  and  2  feet  high.  The  post  is  set  in  the  ground 
92  feet  northwest  of  the  gage  rod.  Its  elevation  is  17.56  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  St.  Mary  River  at  international  line  near  CardsUmj  Alberta,  B.  C, 

in  1903. 


Date. 

GaM 
height. 

Discharge. 

May  11 

F.  M.  Brown 

Feet. 
4.76 
4.76 
7.05 
6.55 
5.20 
4.80 

Second-feet. 
1,130 

Do 

do 

1,125 

June 5  ., ... - 

C.  T.  Prall 

6.942 

Jane  23 

do 

5,212 

August  3 

do 

1,730 

Octobers 

do 

1,325 
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Mean  daily  gage  JieigJUy  in  feel,  of  St.  Mary  River  al  international  line  near  Cardsion, 

Allterta,  B.  C,  f<rr  190S, 


Day. 

Jan.    Feb.    Mar. 

1 

ApJ 

May. 

1 
June.  July. 

1 

Aug.  Sept.    Oct.    Nov.      I>er. 

1.. 

4.65  1  4.40  1  4.70 

5.70 

4.40 

1 
6.46  '  6.70 

6.30     4.56     5.15     4.00        4.06 

2. 

4.60  1    (a)      4.60 

5.55 

4.40 

6.80  1  6.50 

5.80     4.50 '5.00     3.95        4.10 

8. 

4.50     4.25  1  4.68 

5.25 

4.45 

7.00  1    (a) 

5.20     4.45     4.90     3.K)        4.15 

4. 

4.60  '  4.35     4.70 
4.65     4.85     4.60 
4.60     4.50  1  4.50 

5.10 
5.00 
5.00 
4.90 
4.80 
4.86 
4.50 
4.25 
S.80 
8.60 
8.63 
3.90 
4.50 
4.55 
4.60 

4.60 
4.60 
4.70 
4.80 
4.86 
4.80 
(«) 
(«) 
4.80 
4.95 
4.90 
5.00 
5.10 
5.80 
(«) 

7.00     6.30 
7.05  1    (a) 

5.15     4.40  ;  4.85     3.80        4.16 

5 

ft.QO  ,  440      4.M      a.  90         4.  fR 

6 

7.05       (a)      .'1.00     4.45     4.75      S.flg         4.00 

7 

4.30 
4.50 
(•) 
4.85 

4.40 
4.40 
4.36 
4  !» 

4.55 

4.58 
4.00 

4.50 
4.48 
4.SA 

7.06  j  6.85 
7.16  !  6.20 
7.08  1  6.10 
7.00  1  6.06 

5.00      (a)      4.60     3.96        4.00 
4.96     4.46      (a)       4.85        4.0D 
4.96     4.50      (a)      4.40        S.» 
RCR     4  S&  <  4.40      4.15        3.  W 

8 

9 

10 

11 

4.20  ;  4.45 
4.80  1  4.40 

(a)       6.00  1    (a\       4.50  1  4.50     4.10        3.  AS 

12 

6.80     5.95 
6.90     5.90 
6.90     5.90 
(«)      5.85 
6.80  '  5.65 

5.00      4..V)  .  4.45      4.(& 

3.65 

13 

4.30     3.70  1    (a) 
4.45     4.40  ,  4.80 
4.50     4  itf)  '  4.M) 

4.90 
4.95 
4.90 

4.45     4.40     3.95 

3.flD 

14 

4.85  ,  4.40     3.96       3.60 

1ft 

4  .<in  .  4.4.S  '  S.7.S         .TfiS 

16 

4.50 
4.25 
4.05 

4.65  I  5.00 
4.55  1  4.90 
(a)      4. 70 

4.83  j  4.25 
4.86  '  4.20 

4.45     8.60       3.70 

17 

7.00 
6.95 

6.70 
5.65 

(a\       3.60        &75 

18. 

4.80     4.20     4.50  •  3.60  1     3.G6 

19. 

4.10 

4.65       (a) 

4.50 

(«) 

6.90     5.60 

4.80     4.20     4.85     3.60       S.T0 

20. 

4,C0  1  4.50  1    (o)    ]  4.40 

5.40 

6.90  '    (a) 

4.75  1  4.25  1  4.80     3.65       3.70 

?1 

(a)       4.55       (a)    ,  4.30 

5.40  '  6.80  ,  ft.V)  '  4.75  i  4.35     4.25     4.00       ta\ 

?? 

4.20  :  4.65  ,  4.60 
4.00  1  4.60     4.6? 

4.35 
4.35 

5.80 
5.40 

6.70  '  5.56  1  4.70  i  4.65  !  4.90      4.00  1     3.i;!i 

23. 

6.55     5.50 

(a)      4.75     4.25     3.96  j     S.«> 

24. 

4.25     4.70     4.60 

4.30 

5.45 

6.56     5.65 

(a)    1  4.85     4.25     3.90  |     3..\5 

25. 

4.80  1  4.68  1  4.60 

4.45 

5.45 

6.40     6.65 

4.80     5.10  1  4.15     3.95       S.«0 

26. 

4.20     4.00  '4,70 

4.50 

5.70 

6.40     5.60 

5.00     5.65     4.10     3.90       3.60 

27. 

4.30  '  1.45  ,  4.80 

4.40 

5.95 

6.40  1  5.50 

4.96     5.45  1  4.10     4.00 

3-50 

28. 

4.55  1  4.70     4.83 

4.40 

5.75  '  6.65     5.45  !  4.90     5.30     4.06     3.85 

3.40 

29. 

4.60    5.70 

4.40 

5.60  ;  6.85     5.40  1  4.80     5.25     4.05     3.90*    3.40 

80. 

4.60  1 5.80 

4.35 

5.70  1  6.70  1  5.30  1  4.70  ,  5.15     4.00     4.00,    a45 

81 

4.60    5.75 

5.75 

5.35  1  4.66    4.00    _    ^a) 

1            1            1 

1 

aNorei 

Elding. 

Rating  table  for  St.  Ma) 

ry  River  at  intertu 

itiotm 

/  line  near  Cardston,  Alberta,  B.  C.,for  I9ai. 

1 
1 

Gage 
height. 

Discharge. 

irge.  1 

&i.     I>»«^J'»n?e- 

heij^t.      D«-«ch«»Kc. 

Ftrt. 

Srmnd-feet. 

1      Feet.      1  Second-feet. 

Fpft.      '  Second-feet.  \ 

FYet.        .^contl-frft. 

3.0 

150 

]      4.0     '          575 

5.0           1,510    l|      6.0    ;      3,800 

3.x 

175 

4.1 

645    , 

5.1           1,640    1 

6.1           4,060 

3.2 

2a5 

1       ^'^ 

720 

800    1 

5.2           1,800 

6. 2           4, 320 

3. 3 

239 

4.3 

5.3           2,000 

6.3     ,       4,580 

3.4 

275 

'      4.4 

880 

5.4    '      2,240    1 

6. 4           4, 840 

3.5 

315 

4.5 

965 

5.5    j      2,500    1 

6. 5           5, 120 

3.6 

360 

1      4.6 

1,060 

5.6    1      2,760 

6. 6           5, 420       - 

3.7 

410 

1      4.7           1,165     1 

5.7 

3,020 

6.7     '      5,740 

3.8 

460 

1      4.8           1,275 

5.8 

3,280    1 

6.8           6,060 

3.9 

515 

4 

«  ; 

1,S 

i90 

5. 

9 

3,5 

40     , 

7. 

0           6,700 

Tangent  above  6.6  feet  gage  height  with  a  difference  of  320  per  tenth. 
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EstimaUd  monthly  digcJutrge  of  St.  Mary  River  at  inteniational  line  near  Cardfiouy 

Alherta,  B.  C.,for  190S. 

[Dniiniig«  area,  4^2  square  miles.] 


Dlschar^  in  8econcl-feet. 


Month. 


1902. 

September  «  . 

October  * 

November . . . 
December  ... 


Maximum.     Minimum. 


1903. 

January  <^ 

February  rf... 

March* 

April 

May/ 

June^ 

July* 

August ' 

September  J  . 

October* 

November . . . 
December'  .. 


The  year 


760 

610 

410 

1,800 

1,112 
1,165 
3,280 
3,020 
3, 670 
7,180 
5,740 
2,000 
2,630 
1,720 
880 
682 

7,180 


175 
295 
150 
240 


575 

410 

840 

360 

880 

4,^40 

2,000 

1,112 

720 

575 

360 

275  i 


Mean. 


I 


Run-off. 


Total  in     I 
aere-feet.    '  Second-feet 


Depth  in 


^m^r"  I  l"e»^-. 


607  36>118 

475  I  29,206 

336  I  19,993 

1,105  67,943 


862 
921 
1,327 
1,106 
1,875 
6,116 
3,424  I 
1,426 
1,145  I 
928  I 
536  I 
436  , 


53,002 

51,150 

81,594 

a%  812 

115,290 

363,927 

210,535 

87,682 

68, 133 

57,061 

31,894 

26,809 


275       1,675     1,212,889 


1.343 

1.051 

.743 

2.444 


1,907 
2.038 
2.936 
2.447 
4.148 
13.531 
7. 575 
3.154 
2.533 
2.a53 
1.185 
.965 


1.503 

1.2U 

.823 

2.814 


3.706 


2.198 
2.122 
3.385 
2.728 
4.781 
15. 100 
8.734 
3.634 
2.  823 
2.363 
1.326 
1.116 

50.  310 


a  September  1  and  2  estimated. 
<>  October  5  to  11  estimated. 
<*  January  9  and  21  estimated, 
d  February  2  and  18  estimated. 
*  March  13,  19,  20,  and  21  estimated. 
/May  10. 11, 18,  and  19  estimated. 


ffJunc  11  and  15  estimated. 
A  July  3,  5,  6,  and  20  estimated. 
'August  11,  23,  and  21  estimated, 
i  September  7  estimated, 
fc  October  8,  9,  and  17  estimateci. 
'December  21  and  31  estimated. 


SWIFTCURRENT  CREEK  NEAR  WETZEL,  MONT. 

This  station  was  originally  established  April  8, 1902,  by  «I.  S.  Baker, 
and  was  located  one-half  mile  northwest  of  Henkel's  ranch  and  36 
miles  northwest  of  Browning,  Mont.  The  nearest  post-ofBce  is  Wet- 
zel. Henkel's  lunch  is  reached  by  regular  stage  from  Wetzel,  Mont. 
The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  sta- 
tion. The  right  bank  is  low  and  liable  to  overflow;  the  left  bank  is 
high  and  rocky.  The  bed  of  the  stream  is  rocky.  The  station  as 
originally  established  by  J.  S.  Baker  was  washed  away  by  the  high 
water  in  June,  1902,  and  was  reestablished  July  30,  1902,  by  W.  W. 
Schlecht.  The  original  gage  was  placed  on  the  right  bank  of  the 
stream.     The  new  gage  was  located  1,800  feet  above  the  first  gage  and 
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on  the  same  bank  of  the  stream.  The  gage  was  again  moved  on  Sep- 
tember 27,  1902,  by  C.  T.  Prall,  and  located  about  900  feet  above  the 
former  station,  as  the  second  location  was  directly  above  a  dam.  The 
length  from  the  pointer  to  the  bottom  of  the  weight  was  14.60  feet. 
The  distance  from  the  zero  of  the  rod  to  the  outside  of  the  pulley  was 
2.15  feet. 

This  gage  was  washed  out  about  June  10, 1903,  and  replaced  June  17 
in  practically  its  original  position.  It  is  firmly  nailed  to  a  horizontal 
support.  On  September  30, 1903,  the  length  of  the  wire  from  the  end 
of  the  weight  to  the  marker  was  found  to  be  14.6  feet,  and  the  dis- 
tance from  the  zero  of  the  scale  to  the  outside  edge  of  the  pulle3'  was 
found  to  be  2.15  feet,  the  same  as  when  the  previous  gage  was  estab- 
lished. Discharge  measurements  are  made  by  means  of  a  cable,  car, 
and  tagged  wire.  At  low  water  measurements  are  made  by  wading. 
The  initial  point  for  soundings  is  on  the  left  bank. 

Bench  mark  No.  1  is  a  point  chipped  on  a  large  bowlder  32.4  feet 
south  of  the  gage.  Its  elevation  is  12.52  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  the  head  of  a  20-penny  wire  nail  driven  in 
a  Cottonwood  tree  64.4  feet  east  of  the  gage.  Its  elevation  is  12.86 
feet  above  the  zero  of  the  gage. 

The  gage  is  read  once  each  day  by  Henry  Henkel. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  meamrements  of  Swiflcurrent  Creek  near  Wetzel,  Mont.^  in  190S. 


Date. 


May  9 . . 
June  3. - 
June  20- 
June26. 
July  3 . . 
July  9.. 


Hydrographer. 


F.  M.  Brown. 
C.  T.  Prall... 

do 

do 

do 

do 


July  18 1 do 

July  25 do 


August  1 

Augusts 

August  15 

August  22 

August  27 

September  26  , 

Octobers 

October  10.... 
October  17 ... . 


.do 

.do 

.do 

.do 

.do  , 

.do 

.do 

.do 

.do 


Gage 
height. 


Feel, 
2.87 
5.40 
4.75 
4.35 
3.90 
3.85 
3.50 
3.50 
3.20 
3.10 
3.10 
3.00 
3.10 
4.23 
2.90 
2.70 
2.90 


Di8chax)ge. 


Seoond-Je^ 

430 

2,473 

1,546 

1,260 

1,030 

964 

745 

718 

500 

411 

407 

358 

413 

1,266 

348 

262 

368 
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Mean  daily  gage  heighiyin  feet^  of  Swiftcurrent  Creek  near  Wetzel^  Monty  for  190S. 


Day. 


Jan. !  Feb.    Mar.  I  Apr,    May.  June.  July.  Aug.  Sept.    Oct.    Nov.   Dec, 


11. 
12. 
13. 
14. 
15. 
16. 


19.. 
20.- 
21.. 
22.. 
23.. 
24., 
25.. 
26.. 
27.. 
28.. 
29.. 

ao.. 

81.. 


1.60 

1.50 

1.50 

1.40 

1.40 

1.80 

1.30 

1.90 

1.80 

1.90 

1.30 

1.80 

1.30 

1.20. 

1.20  . 

1.20 ; 

1.20  I 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 


1.80 
1.80 
1.80 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


1.20 
1.20 
1.20 
1.20 
1.40 
1.60 
1.50 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.90 
1.80 
1.80 
1.40 
1.40 
1.80 
1.80 
1.80 


1.80 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.80 
1.40 
1.70 
1.80 
2.00 
2.40 
2.50 
2.50 
2.60 
2.50 
2.40 


2.40 
2.50 
2.80 
2.40 
2.50 
2.60 
2.60 
2.70 
2.80 
2.90 
2.90 
3.10 
3.20 
8.50 
3.50 
8.70 
3.80 
3.00 
2.60 
2.10 
2.  SO 
2.30 
2.40 
2.50 
2.60 
2.80 
2.90 
2.90 
3.00 
8.00 
8.90 


4.80 
5.20 
6.60 
5.80 
5.80 
5.40 
5.60 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
4.50 
4.90 
5.00 
4.80 
4.50 
4.40 
4.40 
4.20 
4.20 
4.80 
4.80 
4.90 
5.10 
4.40 


4.00 
3.80 
8.90 
3.80 
8.90 
8.90 
4.10 
3.90 
3.70 
3.60 
3.50 
3.60 
8.60 
3.60 
8.60 
3.50 
8.40 
3.40 
3.80 
3.30 
3.40 
3.40 
3.  SO 
3.50 
8.50 
8.40 
3.80 
3.80 
3.20 
3.10 
3.10 


8.20 
8.10 
8.20 
3.10 
3.00 
8.00 
8.00 
8.10 
3.10 
8.20 
3.10 
3.10 
3.10 
8.10 
8.00 
3.00 
2.90 
3.00 
3.00 
8.00 
'3.00 
2.90 
2.90 
2.90 
3.00 
3.00 
3.10 
3.00 
3.00 
8.00 
8.00 


8.00 
2.90 
2.80 
2.80 
2.80 
2.70 
2.70 
2.60 
2.60 
2.80 
2.80 
2.90 
2.80 
2.70 
2.60 
2.60 
2.60 
2.60 
2.50 
2.80 
2.90 
8.00 
8.40 
8.80 
4.40 
4.40 
3.90 
8.30 
3.80 
3.20 


3.10 

3.10 

8.00 

2.90 

2.90 

2.80 

2.70 

2.70 

2.60 

2. 70  ! 

2.70  ' 

2,90 

2.90 

2.90 

3.80 

2.90 

2.90 

2.90 

2.70 

2.60 

2.60 

2.60 

2.60 

2.60 

2.50 

2.50 

2.50 

2.50 

2.60 

2.60 

2.60 


2.50 
2.50 
2.40 
2.40 
2.50 
2.50 
2.40 
2.40 
2.40 
3.40 
3.60 
3.60 
3.20 
3.20 
3.00 
2.90 
2.80 
2.80 
2.60 
2.50 
2.40 
2.80 
2.40 
2.40 
2.40 
2.40 
2.30 
2.20 
2.20 
2.20 


2.80 
2.60 
2.50 
2.40 
2.80 
2.40 
2.60 
2.50 
2.40 
2.40 

02.50 
2.60 
2.50 

*  2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 

C2.70 
2.70 
2.70 
2.70 
2.70 


«  Gage  washed  out.    *To  top  of  ice  December  11-22.    c  To  top  of  Ice  December  23-26;  ice  6  inches  thick. 
Rating  table  for  Smftcurrent  Creek  near  Welzely  Mont. ,  from  April  g5  to  December  Sly  1903, « 


Gage 

height. 

Discharge.  | 
Seeondjeet. 

h^^t. 

Dischai^e. 

1   he^t. 

Discharge. 

\^^u 

Discharge. 

Feet. 

FeH. 

Seccnd-feei. 

1      Feet. 

Second-feet. 

Feet. 

Second-feet.  \ 

2.0 

99 

2.9 

321 

3.8 

910 

4.7 

1,550 

2.1 

118 

3.0 

369 

3.9 

980 

4.8 

1,650  ; 

2.2 

129 

3.1 

425 

4.0 

1,050 

4.9 

1,770 

2.3 

147 

3.2 

490 

4.1 

1 

1,120 

5.0 

1,900 

2.4 

167 

3.3 

560 

1      4.2 

1,190 

5.1 

2,040 

2.5 

189 

3.4 

630 

4.3 

1,260 

5.2 

2,180 

2.6 

215 

3.5 

700 

1       '*''* 

1,330 

5.3 

2,320 

2.7 

245 

3.6 

770 

4.5 

1,400 

5.4 

2,460 

i      2.8 

280 

3.7 

840 

4.6 

1,470 

' 

a  Use  1902  rating  table  from  January  1  to  April  24, 1903. 
Measurements  made  in  1903  extend  from  gage  height  2.70  feet  to  5.40  feet.    Curve 
and  table  are  extended  below  2.70  feet  and  above  5.40  feet  gage  height. 
IRK  100-04 31 
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Estimated  monthly  discharge  of  SwificurrerU  Creek  near  Wetzel^  Mont,,  for  1903. 

[Dndnage  area,  101  square  miles.] 


Month. 


January  

'  February  . . . 

March 

April 

May 

June  « 

July 

August 

September . . 

October 

November . . 
December  &  . 


The  year  . 


Dischan^  in  second-feet.           i 

Total  in 
acre-feet. 

Run-off. 

1 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inohe*. 

67 

45 

50 

3,074 

0.50 

0.  .ss 

52 

45 

46 

2,555 

.46 

.4S 

78 

45 

50 

3,074 

.50 

.58 

1            215 

40 

81 

4,820 

.80 

.S9 

980 

113 

335 

20,598 

3.32 

3,8:i 

2,740 

1,190 

1,902 

113,177 

18.83 

21,  ^x^ 

1,120 

425 

734 

45,132 

7.27 

s.:w 

490 

321 

391 

24,042 

3.87 

4. 4*1 

1,330 

189 

422 

25,111 

4.18 

4.66 

560 

189 

275 

16,909 

2.72 

8.14 

.    770 

129 

264 

15,709 

2.61 

2.  iU 

215 
2,740 

147 

170 

10,453 

1.68 

l.W 

40 

393 

284,654 

3.90 

52.  S.S 

a  June  8  to  16  estimated. 


2>  December  11  to  31  estimated. 


KENNEDY  CREEK  NEAR  WETZEL,  MONT. 

This  station  was  established  October  17,  1903,  by  C.  T.  Prall.  It  is 
located  50  feet  above  the  road  from  Altyn,  Mont.,  to  Cardston. 
Alberta,  B.  C.  It  is  35  miles  northwest  of  Browning,  Mont.,  and  2*» 
miles  from  Wetzel,  Mont.,  and  about  5  miles  north  of  the  St.  Mary  dam 
site.  The  station  is  at  the  mouth  of  the  canyon  and  about  1  mile  al>ove 
the  mouth  of  Kennedy  ("reek.  The  horizontal  wire  gage  is  bolted  to 
a  tree  and  post  on  the  bank  of  the  river.  The  length  of  the  wire  from 
the  end  of  the  weight  to  the  marker  is  8.45  feet. 

Discharge  measurements  are  made  b}'^  means  of  a  cable,  car,  tagg^nl 
wire,  and  stay  wire.  The  initial  point  for  soundings  is  the  zero  of  the 
tagged  wire  on  the  left  bank.  The  channel  is  straight  for  2lKl  fo^i 
above  and  100  feet  below  the  station.  The  current  is  verj-  rapid  at 
high  stages  and  moderate  at  low  stages.  The  right  bank  is  rocky  and 
may  overflow  at  extreme  high  water.  The  left  bank  is  high  and  rocky 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of 
bowldei-s  and  gravel,  and  is  probably  subject  to  some  change  at  high 
floods.  Bench  mark  No.  1  is  a  chipped  point  on  a  large  bowlder  at 
the  strut  near  the  north  end  of  the  cable.  Its  elevation  is  12.88  feel 
above  gage  datum.     Bench  mark  No.  2  is  a  60-penny  spike  in  a  cotton- 


HOYT.] 


HUDSON    BAY    DRAINAGE    BA8IN. 


483 


wood  tree  90  feet  north  of  the  gage.     Itn  elevation  is  10.49  feet  above 
gage  datum. 

The  observationH  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C  Babb,  district  engineer. 

Digcharge  meoumremenU  of  Kennedy  Creek  near  Wetzel ,  Mont.,  in  190S, 
Date.  Hydrognpher. 


August  22 C.  T.  Prall. 

Octobers do 

October  10 ..do 

July  25 do 

August  1 do 

August  8 do 

August  15 <lo 

( )ctober  17 do 




--  -  -    -    — 

Gaffe 
lei^t. 

Discharge. 

Feet. 

Secontl-feet. 

6.00 

114 

0.95 

102 

5.85 

84 

6.30 

208 

6.20 

164 

6.10 

136 

6.10 

138 

5.85 

91 

ST.    MARY   RTVER  AT   DAM   SITE   NEAR  ST.    MARY,    MONT. 

This  station  was  established  April  9,  1902,  by  J.  S.  Baker.  It  is 
located  on  Henry  Henkel's  ranch,  about  1  mile  east  of  his  house,  and 
is  35  miles  northwest  of  Browning,  Mont.  It  is  also  about  4,500  feet 
below  Lower  St.  Mary  Lake.  The  gage,  which  is  located  about  1,000 
feet  above  the  cable  from  which  the  measurements  are  made,  is  of  the 
wire  type.  It  is  supported  upon  a  horizontal  arm  which  extends  over 
the  river  and  is  fastened  to  a  cottonwood  stump.  The  scale  boaixi  is 
graduated  to  feet  and  tenths.  The  length  of  the  wire  from  the  bottom 
of  the  weight  to  the  marker  is  11.40  feet.  A  new  wire  gage  was 
installed  by  C.  T.  Prall  June  17,  1903.  It  reads  the  same  and  has  the 
same  length  of  wire  as  the  1902  gage.  The  observer  is  Henry  Henkel, 
who  lives  about  1  mile  west  of  the  gage  and  who  reads  the  gage  once 
each  day.  Discharge  measurements  are  made  by  means  of  a  cable, 
car,  and  tagged  wire.  The  cable  is  fastened  to  a  cottonwood  tree  on 
each  bank.  The  initial  point  for  soundings  is  on  the  left  bank  at  the 
middle  of  the  cottonwood  tree  to  which  the  cable  is  fastened.  The 
channel  is  straight  for  500  feet  above  and  for  200  feet  below  the 
station.  Both  banks  are  high  and  rocky  and  have  gentle  slopes.  The 
current  has  a  moderate  velocity.  The  bed  of  the  stream  is  composed 
of  gravel  and  bowlders.  Bench  mark  No.  1  is  a  spike  in  the  foot  of 
a  cottonwood  tree  30  feet  north  of  the  gage.  It  is  marked  B.,  M.  9.24. 
Ita  elevation  above  gage  datum  is  9.24  feet.  Bench  mark  No.  2  was 
a  wire  spike  in  the  rear  post  of  the  gage.  It  was  marked  B.  M.  6.97 
feet.  Its  elevation  above  gage  datum  was  6.97  feet.  It  has  been 
destroyed.     Bench  mark  No.  3  is  a  60-penny  spike  in  the  base  of 
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a  Cottonwood  tree  125  feet  above  the  gage.    Its  elevation  is  9.61  feet 
above  gage  datum. 

The  observations  at  this  station  during  190*3  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Dlncharge  measurements  of  St.  Mary  River  at  dam  gUe  near  St.  Mary,  Mont,,  in  190S. 


Date. 


Hydrographer. 


May  10 j  F.  M.  Brown 

Junes , C.  T.  Prall... 

June  18 do 

June  25 do 


June  30 do 

July  6 .* do 

Julys I  F.  P.Sherbume. 

July  14 1  C.  T.  Prall 

July  18 |.....do 

July  25 <lo 

July  31 1 do 

Augusts ! do 


August  14 

August  22 

August  27 

September  2 . . 
September  26 . 

Octobers 

October  10 

October  17 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Ga 
hell 


lit. 


Feet, 
2.62 
4.70 
6.00 
5.25 
6.85 
4.75 
4.59 
4.25 
4.05 
4.02 
3.64 
3.14 
3.05 
2.97 
2.92 
2.70 
3.20 
3.22 
2.65 
2.70 


Diflcharge. 

Second-freL 

484 

2,431 

3,683 

2,756 

3,418 

2,212 

2,082 

1,831 

1,638 

1,574 

1,246 

909 

841 

801 

758 

619 

979 

995 

637 

664 


Mean  daily  gage  height  y  in  feety  of  St.  Mary  River  at  dam  site  near  St.  Mary,  MonL^for  ISfOS, 


Day. 

Jan.    Feb. 

Mar.i 

1 

1.60     1.80 
1.60     1.30 
1.60  '  1.30 
1.60     1.30 
1.50     1.30 
1.50  t  1.30 
1.40  1  1.30 
1.40     1.80 
1.40     1.30 
1.40  1  1.80 
1.40     1.80 
1.40  ,  1.30 
1.40  i  1.30 

1.30 

2 

130 

8 

1.20 

4 

1.20 

5 

1.20 

6 

7 

1.20 
1.20 

8 

1.20 

9 

1.20 

10 

1.20 

11 

1.20 

12.   .. 

1.20 

13 

1.20 

pr. 

May. 

June. 

July. 

Auir. 

Sept. 

Oct. 

Nov. 

Dec. 

80  '  1.80 

4.60 

5.70 

3.50 

2.90 

3.40 

2.40 

2.00 

40 

1.80 

4.60 

5.60 

8.50     2.80 

8.90     2.40 

2.10 

40 

1.90 

4.70 

6.90 

3.60  ;  2.80 

9.20 

2.40 

2.10 

40  j  1.90 

4.90 

5.00 

8.40     2.70 

8.10 

2.90 

2.10 

40     2.00 

6.40 

4.70 

3.90     2.70 

3.10 

2.90 

2.10 

40     2.20 

5.90 

4.60 

3.20 

2.70 

3.00 

2.90 

2.10 

40     2.40 

6.80 

4.60     S.20 

2.70 

2.90 

2.20 

2.10 

40     2.60 

5.90 

4.50    3.10 

2.60 

2.80 

2.20 

2.10 

40  •  2.60 

5.90 

.4.50     3.10 

2.60 

2.70 

2.20 

2.10 

40 

2.60 

5.90 

4.40 

8.10     2.50 

2.60 

2.20 

2.00 

40 

2.50 

5.80 

4.80 

8.20  j  2.50 

2.60 

2,90 

a2LlO 

40 

2.50 

5.90 

4.30 

3.20  1  2.60 

2.70 

2.90 

«2.10 

40 

2.60 

5.90 

4.30 

8.10 

2.60 

2,70 

2.20 

a2.10 

l.S 

1.' 

1.' 

1.4 
1.4 
1. 
1.4 
1.4 
1.4 
1.4 
1.4 
1.' 
1.4 
aTo  topof  ice. 
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Meetn  daily  gage  height,  in  feet,  of  St.  Mary  River  at  dam  site  near  St.  Mary,  Mont.^  for 

190S — Continued. 


Day. 


14. 
15. 
16. 
17.. 
18.. 
19. 
20. 
21. 
22., 
23., 
24.. 
25. 
26.. 
27. 
28., 
29. 
80., 
SI., 


Jan.    Feb.  i  Mar. 


1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 


Apr.   May.  June. 


1.30 

1.20 

i.ao    1.20 

1.80 

1.20 

1.30 

1.20 

1.80     1.20 

1.30     1.20 

1.80     1.20 

l.SO 

1.20 

1.30 
1.80 
1.80 
l.SO 
1.80 
1.30 
1.30 


1.20 
1.20 
1.30 
1.30 
1.30 
1.80 
1.30 
1.30 
1.30 
1.30 


1.40 
1.40 
1.40 
1.40 
L40 
1.40 
1,50 
1.50 
1.60 
1.60 
1.70 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 


2.60 
2,70 
2.80 
2.80 
2.80 
2.70 
2.80 
2.70 
2.90 
3.00 
3.20 
3.40 
3.50 
3.50 
3.80 
3.90 
4.10 
4.60 


5.90 
5.90 
5.80 
5.90 
5.90 
6.00 
5.90 
5.80 
5.60 
5.60 
5.40 
5.80 
5.20 
5.20 
5.40 
5.60 
5.80 


July.  Aug.  Sept.    Oct. 


N  V.    Dec. 


I 


4.20 
4.20 
4.20 
4.10 
4.00 
4.00 
4.00 
4.00 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.80 
3.70 
3.70 
3.50 


:  3.00 
8..00 

'  3.00 
2.90 

I  3.00 

I  8.00 
3.00 

I  3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.80 


2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.50 


2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.50 


2.50  j  2.60 
2.60  \  2.60 


2.60 
2.70 
3.20 
3.40 
3.40 
3.50 
8.50 


2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.40 


2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 


a  2. 10 

a  2. 10 

a  2. 10 

a  2. 10 

12.10 

a  2. 10 

«2.10 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 


a  To  top  of  ice. 
Bating  Vahle  for  St.  Mary  River  at  dam  mie  near  St.  Mary,  Mont,  y  for  1903. 


Gage 
height 

Dischatge. 

Gage 
height. 

FM. 

.  Second-feet. 

!      Ffet. 

1.2 

37 

2.5 

1.3 

46 

2.6 

1.4 

67 

2.7 

1.6 

97 

2.8 

1.6 

•140 

*  2,9 

1.7 

182 

3.0 

1.8 

225 

3.1 

1.9 

267 

3.2 

2.0 

310 

3.3 

2.1 

352 

3.4 

2.2 

395 

3.5 

2.3 

437 

3.6 

2.4 

480 

3.7 

DiiKharge. 

Secondr/eet. 

525  ! 

575 

630 

690 

750 

810 

880 

950 

1,020 

1,090 

1,160 

1,235 

1,315 


Gage 
height. 


Feft. 
3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 


Dischatge. 


Second-feet. 
1,395 
1,480 
1,570 
1,660 
1,750 
1,840 
1,930 
2,020 
2,110 
2,200 
2,  295 
2,390 
2,490 


Gage 
height. 


Discharge. 


Feet. 

Second-feet. 

5.1 

2,595 

5.2 

2,700 

5.3 

2,810 

5.4 

2,920 

5.5 

3,040 

5.6 

3,160 

5.7 

3, 280 

5.8 

3,400 

5.9 

3,520 

6.0 

3,640 

No  cildcharge  measurements  have  been  made  below  1.50  feet  on  the  gage.    Upper 
part  of  table  is  well  determined. 
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Egtimated  monthly  discharge  of  St.  Mary  River  at  dam  site  near  St.  Mary,  Mont,,  for  190S. 
[Drainage  area,  377  square  miles.] 


January 140 

February 46 

March 46 

April 225 

May 2,110 

June I  3,640 

July '  3,280 

August I  1,160 

September 1, 160 

October 1,090 

November 480 

December i  352 

The  year 3, 640 


56.832 


MOUSE   RIVER  AT   MlNOT,  N.  DAK. 


This  station  was  established  May  5,  1903,  by  F.  E.  Weymouth. 
It  is  located  at  the  footbridge,  150  feet  northwest  of  the  Great  North- 
ern Railroad  roundhouse  at  Minot,  N..Dak.  The  gage  is  a  vertical 
1  by  6  inch  board,  20  feet  long,  nailed  to  a  pile  of  the  center  pier  of 
the  bridge  on  the  downstream  side.  It  is  read  once  each  day  by 
H.  E.  Wheeler.  Discharge  measurements  are  made  from  the  down- 
stream side  of  the  bridge,  at  which  the  gage  is  located.  The  bridge 
makes  an  angle  of  15^  with  the  normal  to  the  direction  of  the  current, 
which  has  to  be  taken  into  account  in  computing  discharge  measure- 
ments. The  initial  point  for  soundings  is  the  zero  mark  on  the  down- 
stream guard  rail  at  the  electric-light  pole  on  the  right  bank.  The 
channel  is  straight  for  100  feet  above  and  below  the  station.  The 
current  has  a  moderate  velocity.  Both  banks  are  high,  covered  with 
trees  and  shrubs,  and  will  not  overflow.  The  bed  of  the  stream  is 
composed  of  sand  and  is  fairly  constant.  There  are  some  snags  and 
brush  in  the  bottom  of  the  channel.  Bench  mark  No.  1  is  the  top  of 
the  hydrant  at  the  corner  of  the  street,  about  150  feet  north  of  the 
bridge.  Its  elevation  is  21.83  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  the  top  of  the  h^^drant  one  block  west  of  bench  mark 
No.  1.  This  elevation  is  21.85  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  3  is  the  top  of  the  i-ail  of  the  side  track  at  the  south- 
west corner  of  the  roundhouse.  Its  elevation  is  24.18  feet  above  the 
zero  of  the  gage.     The  top  of  the  rail  of  the  main  track  of  the  Great 
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Northern  Railroad  station  has  an  elevation  of  24.49  feet  above  the 
zero  of  the  gage.  As  determined  by  connection  with  railroad  levels, 
the  zero  of  the  gage  has  an  elevation  of  1,540  feet  above  sea  level. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  meaturements  of  Mouge  River  at  Minoty  X.  Dak,,  in  190S. 


Date. 


April  17 
May  5 . . 


Hydroerrapher. 


c. 

F. 

May  30 1  E. 

June  25 do 

.do 
.do 


C.  Babb 

E.  Weymouth 

F.  Chandler  .. 


September  25 . 
Octobers 


Ga«e 
helpit. 

DbichaTKC. 

Ftet. 

Second-feet. 

5.45 

336 

4.85 

255 

5.20 

359 

4.62 

193 

9.70 

1,117 

6.48 

346 

Mean  daily  gage  height,  in  feet,  of  Moutte  River  at  Minot,  N.  Dak.,  for  190S. 


i«y. 

1    «»y. 

1 

1 

1 
2 

8 1 

A --- 

5 

1      4.80 

6 

1      4.80 

7 

'      4.80 

8 

4.70 

9 

4.70 

10 

1      4.70 

11 

1 

'      4  60 

12 

'      4.60 

13 

1    4.r)0 

14 

1      4fiO 

\h -                      4.S0 

16 

•.     .         4.60 

17 

;      4.60 

IH 

4.60 

19 

4.70 

20 

4.80 

21 

4.80 

22 ;.. 

5. 80 

23 

ft.  30 

24 

1      6.30 

25 

1      5.50 

26 

1      h  Ti[\ 

27 5. 30 

28 

'      6.20 

29 

5.20 

80 

6. 20 

31 

1      5.20 

June.  ,  July.  '  Aug.      Sept. 


Oct. 


5. 10  I 

5.90 

6.00 

5.40 

5.70  I 

5.90  I 

5.90  ' 

6.30 

6.40  I 

6.50 

6.80  I 

6.90 

5.60  I 

5.60 

5.60  ' 

5.40  I 

5.00 

5.00 

4.90 

4.90  I 

4.90 

4.90 

4.80 

4.70 

4.60 

4.60 

4.60 

4.60 

4.60 

4.60 


4.50 
4.50 
4.50 
4.60 
4.50 
4.60, 
4.50 
4.40 
4.40 
4.40 
4.40 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.20 
5.40 
6.60 
5.80 
5.80 
6.80 
5.80 
5.70 
5.60 
5.60 
5.20 
5.00 


4.90 
4.80 
4.80 
4.70 
4.70 
4.60 
4.50 
4.50 
4.60 
4.50 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 


4.40 
4.60 
4.90 
5.70 
5.90 
6.90 
5.50 
6.40 
5.70 
6.00 
6.20 
6.40 
7.00 
7.50 
7.60 
7.80 
8.20 
8.90 
9.00 
9.40 
9.60 
9.60 
9.70 
9.80 
9.80 
9.70 
9.30 
8.80 
7.40 
6.90 


I 


6.40 
6.00 
5.80 
5.70 
6.60 
5.60 
5.60 
6.50 
5.40 
6.40 
5.40 
5.30 
5.30 
5.20 
5.20 
5.00 
6.00 
5.00 
5.00 
5.00 
4.90 
4.80 
4.80 
4.70 
4.70 
4.70 
4.70 
4.60 
4.60 
4.60 
4.60 


Nov. 


Dec. 


4.50  I      (o) 

4.50   

4.50   

4.50    

4.50  ' 

4.60  ' 

4.50  !      (n) 

4.40  ! 

4.40  ' 

(")       

(«)           («) 
]' 

(")  («) 

'!'"!!"'!" 

! 

I 

(")    I    (") 


a  Frozen  November  10  to  December  31, 1903. 
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Rating  table  for  Mouw  River  at  Minot^  N,  Dak.  ^  from  April  17  to  DecemlM*r  .?/,  190.i. 


Gage 
height. 

Discharge. 

1     Gage 
■   height. 

Discharge. 

Gage 
height. 

Discharge. 

,    heSbt. 

Dfe*charirtv 

Feet. 

Sccond'feet. 

'      Feet. 

Second-feet. 

FeeL 

Second-feet. 

Fe£i. 

Seeond-fff^t. 

4.2 

153 

5.5 

347 

6.8 

581 

8.2 

8:« 

4.3 

165 

5.6 

365 

6,9 

599 

8.4 

809 

4.4 

178 

5.7 

383 

7.0 

617 

8.6 

906 

4.5 

191 

5.8 

401 

7.1 

635 

8.8 

944 

4.6 

205 

5.9 

419 

7.2 

653 

9.0 

982 

4.7 

219 

6.0 

437 

7.3 

671 

9.2 

1,02() 

1      4.8 

233 

6.1 

455 

7.4 

689 

9.4 

l,a58 

4.9 

248 

6.2 

473 

,       7.5 

707 

9.6 

1,096 

5.0 

263 

6.3 

491 

!      7.6 

725 

9.8 

1,1.14 

5.1 

279 

6.4 

509 

7.7 

743 

10.0 

1,172 

5.2 

296 

6,5 

527 

i       7.8 

761 

5.3 

313 

6.6 

545 

7.9 

779 

5.4 

330 

6.7 

1 

563 

8.0 

797 

E9t 

imaied  rnont 

hly  discha 

rge  of  Mouse  River  at  Minoty  X.  j 

Dak,,  for 

J90.S. 

Monti 

ti. 

. 

Discharge  in  seconc 

Meet. 
Mean. 

Total  in 

Maximum. 

Minimiun. 

j    acre-feet. 

May  5-31 

^A7 

191 

251 

13  44** 

June 

599 

191 

32J 

i          19. 279 

July 

401 

178 

271 

!         16,663 
11, 437 

August -     -         

248 

165 

186 

Repteuiber 
October  .. 

1,134 

178 

69S 

41,a55 

509 

206 

29.^ 

18,016 

November 

1-9 

191 

178 

18fi 

'           3,356 

PEMBINA   RIVER   AT   NECHE,  N.  DAK. 

This  station  was  established  April  29,  1903,  by  F.  E.  Weymouth, 
assisted  by  E.  F.  Chandler.  At  this  time  a  temporary  gage  was  put 
in.  The  permanent  gage  was  installed  by  E.  F.  Chandler  May  18, 
1903.  It  is  located  at  the  Great  Northern  Railroad  bridge,  two-thirds 
of  a  mile  north  of  the  railroad  station  at  Neche,  N.  Dak.  The  gage  U 
near  the  northeast  comer  of  sec.  36,  T.  164  N.,  R.  54  W.  It  consists 
of  two  sections  of  1  by  6  inch  plank.  The  lower  section,  reading  from 
0  to  5  feet,  is  driven  2  feet  into  the  bed  of  the  stream,  and  has  its 
upper  end  spiked  to  the  bridge  abutment  timbers  on  the  left  bank. 
The  upper  section,  reading  from  5  to  24  feet,  is  spiked  to  the  bridge 
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pier  on  the  right  bank.  It  is  read  once  each  day  by  P.  J.  Horgan. 
Discharge  measurements  are  made  from  the  single-span  highway 
bridge,  400  feet  below  the  gage.  The  initial  point  for  soundings  is  a 
point  on  the  downstream  hand  mil  3  feet  from  its  right  end.  The 
bridge  crosses  the  river  obliquely.  To  take  this  fact  into  account,  the 
hand  rail  has  been  divided  into  intervals  of  10.4  feet.  This  is  equiva- 
lent to  10-foot  intervals  of  a  cross  section  normal  to  the  direction  of 
the  current.  The  channel  is  straight  for  100  feet  above  and  below  the 
station.  Both  banks  extend  about  20  feet  above  the  zero  of  the  gage. 
They  are  not  liable  to  overflow  except  at  exceptionally  high  stages. 
The  right  bank  is  densely  wooded  and  the  left  bank  is  covered  with 
brush.  The  bed  of  the  stream  is  composed  of  sand  and  of  mud,  in 
which  there  are  some  sunken  snags.  The  bed  may  change  slightly. 
About  one-third  of  a  mile  below  the  gage  there  is  a  loose-rock  dam 
4  feet  high.  This  raises  the  water  1  or  2  feet  at  the  bridge,  but,  as 
the  dam  is  not  tight,  the  water  may  fall  at  low  stages.  Bench  mark 
No.  1  is  the  top  of  the  horizontal  timber  on  the  upstream  side  of  the 
right  pier,  near  the  gage.  It  is  marked  with  brass-headed  nails,  and 
has  an  elevation  of  23.70  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  the  west  rail  of  the  track  at  the  rail  joint  at  the  crossing  about 
550  feet  south  of  the  gage.  Its  elevation  is  26.54  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  3  is  a  spike  driven  in  the  north  face  of 
the  telephone  pole  inside  the  fence  in  the  field  west  of  the  track  and 
about  550  feet  south  of  the  gage.  It  is  about  li  feet  above  the 
ground  and  has  an  elevation  of  24.28  feet  above  the  zero' of  the  gage. 
The  elevation  of  the  top  of  the  12  by  12  inch  timber,  to  which  the  low- 
water  gage  is  fastened,  is  4.93  feet.  The  elevation  of  the  zero  of  the 
gage  above  sea  level,  as  determined  by  hand  level  from  the  railroad 
station  at  Neche,  N.  Dak.,  is  815  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Pembina  River  at  Neche,  N.  Dak.,  in  J 903. 


Date 

Hydrographer. 

April  29 

F.  C.  Weymouth 

May  18 

E.  F.  Chandler 

July  8 

..do 

Rentember  28 

do 

November  9                   

....do 

Gage 
height. 

Discharge. 

Feet. 

S€cond-/€€t. 

4.06 

240 

3.59 

166 

2.78 

56 

2.76 

«27 

4.31 

M6 

a  Taken  while  dam  below  was  being  changed  and  rebuilt.    Gage  height  of  no  value, 
fr  Taken  after  dam  was  rebuilt  into  its  permanent  form;  should  be  the  same  next  season. 
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Mean  daUy  gage  heightj  in  feet,  of  Pembina  River  at  Neche,  N,  Dak. ,  for  190S. 


Day. 

May. 

4.00 

4.00 

ib\ 

June. 

July. 

Aug. 

Sept. 

Oct. 

Xov.    1 

Dec, 

1 

3.80 
3.80 
8.80 
8.70 
3.70 
3.70 
3.70 
3.70 
8.60 
3.50 
8.50 
3.60 
3.50 
3.60 
3.60 
8.40 
3.40 
3.40 
3.40 
8.40 
3.30 
8.80 
3.30 
3.20 
3.20 
3.20 
3.30 
3.30 
3.80 
3.30 

3.20 
8.10 
8.10 
3.10 
3.10 
3.10 
3.10 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 

2.60 
2.60 
2.60 
2.60 
2.60 

4.30  ' 

4.30 

4.80 

4.80 

4.80 

4.80  ; 

4.80 

4.30 

4.30  ; 

4.30  \ 

4.80 

4.30  ' 

4.10 

4.10  1 

(«) 

(-) 

2      

3 

4                                                   

5 

6 

2.60 
2.60 

(») 

8                            

2.60 

9 

1 
10 

11                         

4.80 
4.30 
4.80 
4.80 
4.80 
4.30 
4.30 
4.30 
4.30 
4.30 
4.80 
4.80 
4.30 
4.30 
4.30 
4.30 
4.25 
4.20 
4.20 
4.20 
4.20 

12 

(«) 

13 

14                            

16 

16 

17 

■■■•-■■•■■!■(.," 

18      

3.60 

3.60 

.:::::::!::::::: 

19 

20                         

3. 70 

1 

21                  

.s  sn 

22 S  80 

(•»)     ■ 

(«) 

23                 

i      8.80 

24 

8.90 

25 

3.90 

'      4.00 

i      3.90 

!      3.90 

3.90 

26 

' 

27 

(«) 

(«) 

28 •- 

29f 

30 

'      3,90 

3. 80 

1 

1 

31 

1 

a  Frozen  November  15  to  December  31. 

b  No  readings  made  May  3  to  17. 

c  No  readings  from  August  9  to  October  1  on  account  of  rebuilding  dam. 

Rating  table  for  Pembina  River  at  Neche,  N.  Dak.,  from  April  29  to  AuguM  8,  1903. 


heig^ht.    ;  «i«chaige.   |   ^^a^«jf,    ;  Discharge. 


Fret.  I  Secofid-feet. 

2.6  35 

2.7  47 

2. 8  ,  59 

2.9  71 


Feet.      ,  Second-Jeet. 
3.0  84 


3.1 
3.2 
3.3 


97 
110 
124 


Gage 
height. 

Feci. 
3.4 
3.5 
3.6 
3.7 


Dlschaige.       ^^^       Dfacharge. 


Second'/eft. 
138 
152 
167 
182 


Fast.      I  Second/txt. 
3.8  Ids 


3.9 
4.0 


I 


214 
230 


J 


Rating  tMefor  Pembina  River  at  Neche,  X.  Dak.,  from  October  11  to  Xor^nber  14,  190S. 
I    heig^ht.   j  l>i«oharge. 


Ftet. 
4.1 


Srcand-feet. 
21 


I, 


h^iTht.  '  i>-^-^-  I!  ,«X. 


Discharge. 


I 


Feet.        Second'/ed. 
4.2  32 


Feet.        Second-feet.  I 
4.3  45    I 
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EtitimaUd  monthli/  discharge  of  Pembina  River  at  Xerhey  N.  Dtik.,  for  190S. 


Month. 


Di)»charffe  in  second-feet. 


Maximum.     Minimum.        Mean.      [ 


Total  In 
ar  re-feet. 


May 202  i  12,420 

June 198,            110  149  8,866 

July , 110                35               60  3,689 

August  1  to  8 35  555 

September  & * w 

October  11  to  31 42  I  1,749 

November  1  to  14 42  I  1,156 


(1  May  8  to  17  estimated.  b  No  readingB  from  Angust  9  to  October  10. 

RED   liAKE   RIVER  AT  CROOKSTON,  MINN. 

This  station  was  established  May  19,  1901,  by  C.  M.  Hall.  It  is 
located  at  the  bridge  which  connects  Robert  and  St.  Paul  streets,  and 
which  is  known  as  the  Sampson  addition  bridge.  It  is  about  one-sixth 
mil6  west  of  the  Great  Northern  Railroad  station.  The  low-water  ver- 
tical gage  is  a  1  by  6  inch  board  fastened  to  the  piling  of  the  left  abut- 
ment under  the  bridge.  It  reads  from  0  to  9.6  feet.  The  high-water 
vertical  gage  is  attached  to  the  piling  of  the  pier  at  the  right  end  of 
the  bridge.  It  reads  from  7.5  to  16  feet.  There  is  also  a  wire  gage 
near  the  middle  of  the  single-span  bridge.  Its  horizontal  scale  reads 
from  3  to  19  feet.  The  gage  is  read  once  each  day  by  J.  E.  Carroll, 
the  city  engineer.  Discharge  measurements  are  made  from  the  lower 
side  of  the  single-span  bridge  at  which  the  gages  are  located.  The  ini- 
tial point  for  soundings  is  the  post  of  the  hand  rail  at  the  left  end  of 
the  bridge  at  a  point  where  the  diagonal  member  of  the  bridge  truss 
meets  the  floor  timbers.  The  channel  is  straight  for  250  feet  above 
and  200  feet  below  the  station.  The  current  is  swift.  The  right  bank 
is  low  and  is  covered  with  trees  and  brush.  It  is  liable  to  overflow  at 
very  high  stages,  but  there  would  be  little  current  in  the  flooded  sec- 
tion, owing  to  the  trees  and  brush.  The  left  bank  is  high,  wooded, 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  sandy,  free  from 
vegetation,  and  shifting.  The  dam  and  power  house  for  the  cit}^  water- 
works are  located  about  1,000  feet  above  the  gage.  The  opening  and 
closing  of  the  sluices  cause  some  variation  in  the  flow,  but  the  gage 
readings  represent  a  close  average  of  the  daih^  river  height.  Bench 
mark  No.  1  is  the  top  of  the  hydrant  at  the  corner  of  St.  Paul  and 
Robert  streets,  30  feet  south  of  the  bridge.  Its  elevation  is  24.23 
feet  above  gage  datum.  Bench  mark  No.  2  is  the  top  of  a  hydrant 
2(X)  feet  north  of  the  bridge  at  the  corner  of  St.  Paul  and  Woodlawn 
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streets.  Its  elevation  is  27.46  feet  above  the  zero  of  the  gage.  The 
city  datum  of  Crookston  has  an  elevation  of  4.10  feet  above  gage 
datum.  The  top  of  the  I'ail  of  the  main  track  at  the  Great  Northern 
Railroad  station  at  Crookston  has  an  elevation  of  37.63  feet  above  gage 
datum.  The  gage  datum  has  an  elevation  of  825  feet  above  sea  level. 
The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Red  Lake  River  at  CrooksUrrij  Minn,j  in  190S. 

Hydrogmpher.  i      ^^^^        Disclmrpre. 


Date. 


FeH. 


February'  16 

April  28 

May  25 

June  8 

June  22 do 

July  18 do 

Do ' do 

October  12 ' do 

November  16 , do 


W.  R.  Hoag.   . 

C.  C.  Babb 

E.  F.  Chandler 
....do 


8.80 
8.30 
6.77 
6.84 
4.49 
5.30 
7.02 
4.12 


Second-ftti. 

680 
4,059 
3,664 
2,423 
1.678 

8S7 
1,387 
2,237 

478 


Mean  daily  gage  height,  in  feet,  of  Red  Lake  River  at  Crookston,  Minn.,  for  190S. 


Day. 


4 ! 

5 

6       

8 

9 

10 

11 

12 

13 

14 '.           . 

15 

16 

17 

18 

19 

20 ' 

21 

22 '         

23 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.   1 
6.10 

Dec. 

7.60 

4.90 

4.65 

6.10 

4.«. 

5.72 

7.80 

4.70 

4.S6 

5.00 

4.55 

5.80  1 

5.50 

7.20 

4.60 

4.40 

4.60 

4.80 

5.80  : 

5. 75 

7.20 

4.70 

4.45 

6.30 

4.50 

6.85  i 

6.50 

7.15 

4.90 

4.90 

5.50 

5.80 

5.80  1 

6.30 

7.05 

5.40 

4.16 

6.00 

5.50 

5.70 

6.25 

7.05 

6.06 

4.20 

6.80 

6.25 

5.60 

6.30 

6.86 

4.95 

4.25 

5.00 

6.65 

6.15 

6.20 

6.45 

4.80 

4.25 

5.00 

6.80 

5.70 

6.30 

6.45 

4.50 

4.25 

5.50 

6.90 

5.i» 

6.30 

6.40 

4.50 

4.10 

5.90 

6.90 

5.65 

6,75 

6,30 

5.10 

4.00 

7.00 

5.55 

6.60 

6.10 

6.06 

4.05 

6.10 

7.00 

5.20 

6.40 

6.20 

5.30 

4.00 

6.90 

7.00 

4.80 

6.40 

6.00 

5.15 

3.95 

6.85 

6.96 

fl4.50 

6.40 

5.75 

4.25 

3.85 

5.80 

6.95 

4.10 

6.25 

5.75 

4.40 

3.96 

5.60 

6.90 

4.40 

6.40 

5.70 

5.10 

3.95 

6.50 

6.56 

4.05 

6.50 

5.45 

4.90 

8.70 

5.90 

6.85 

5.85 

6.00 

5.55 

4.86 

3.95 

6.80 

6.10 

5.10 

6.4.S 

5.40 

4.90 

3.66 

6.00 

6.40 

5.10 

6.25 

6.35 

4.85 

8.95 

5.70 

6.80 

4.90 

6.45 

5.40 

4.75 

3.50 

5.85 

6.45 

4.85 

6.35 

n  Margin  of  river  frozen,  channel  continuously  narrowing  till  December  81. 
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Mean  daily  gage  height,  in  feet,  of  Red  Lake  River  at  OrooksUin,  Minn.,  for  1903— 

Continuwi. 


Day. 

May. 

June. 

ft.  50 
5.80 
5,05 
5.60 
6.10 
4.90 
5.05 

July. 

24 

4.40 
4.95 
4.70 

25 

8.45 
8.25 
8.40 
8.25 
7.95 
7.80 
7.60 

26 

27 

4.60 

2H 

4.45 
4.85 
4.55 
4.60 

29 

30 

31 

«  Frozen  over. 


S.95 
4.05 
3.65 
4.65 
4.65 
5.00 
4.80 
4.90 


5.10 
5.15 
4.80 
5.10 
5.10 
4.60 
4.72 


I 


6.30 
6.95 
6.10 
6.45 
5.90 
6.45 
5.90 
6.00 


4.85  < 
3.75  ' 
4.65  ' 
5.95 
5.95  ; 
5.90  I 

C.10 ; 


Aug.  I   Sept.  '    Oct.       Nov.  I    Dec. 


6.00 
6.10 
6.10 
6.10 
6.10 
6.00 
6.90 
a  6. 10 


Jiating  tafdef(/r  Red  Ijake  River  at  Orookston,  Minn,  j  from  May  19,  1901,  to  December  SI, 

190S. 


Gage 
height. 

Discharge. 

FffL 

Second-fert. 

4.9 

1,050 

5.0 

1,110 

5.1 

1,170 

5.2 

1,230 

5.3 

1,290 

5.4 

1,360 

5.5 

1,410 

5.6 

1,470 

5.7 

1,530 

5.8 

1,600 

5.9 

1,670 

6.0 

1,740 

6.1 

1,810 

Gage 
height. 

Discharge. 

height. 

Diijichaige. 

Ftrt. 

Second-feet. 

Feet. 

Second-feH. 

6.2 

1,880 

7.8 

3, 105 

6.3 

1,950 

8.0 

3,285 

6.4 

2,020 

8.2 

3,465 

6.5 

2,090 

8.4 

3,645 

1      6.6 

2,160 

8.6 

3,825 

6.7 

2,230 

8.8 

4,005 

6.8 

2,300 

9.0 

4.185 

6.9 

2,380 

9.2 

4,370 

7.0 

2,460 

9.4 

4,570 

7.2 

2,620 

9.6 

4,770 

7.4 

2,780 

9.8 

4,970 

7.6 

1 

2,940 

10.0 

5,170 

Table  not  well  established  below  4.3  feet  gage  height 
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Esiimated  monthly  discharge  of  Red  Lake  River  at  OrookUorij  Minn,,  for  1902-^, 


Month. 

1902. 

March  13-31 « '.. 

April 

May  

Juno 

Jiilyfe 

Aujriist 

SeptemlH*r 

October 

Noveiiil)er  <! 


May  25-31.. 

June 

July 

AujruHt 

Septeiriljer*' 

Oct<)l)er 

November  ^ . 
Deceinl)er  ♦' . 


1903. 


Discharge  in  second-feet. 


Maximum. 


5,020 
3,330 
5,170 
4,970 
2,460 
1,630 
1,170 
1,350 
1,470 


2,940 
l,a50 
1,110 
2,380 
2,460 
1,985 
1,870 


Minimum. 


I 


2,780  ' 
1,200 
3,420 
2,230  I 

885  ! 

735 

910 

1,050 

1,080 


1,050  I 
710  I 
401  , 
835  j 
735  I 
430 

1,290 


Mean. 


3,516 
2,188 
4,120 
3,901 
1,916 
1,165 
1,028 
1,181 
1,346 

3,384 
1,815 
995 
671 
1,388 
1,935 
1,273 
1,489 


Total  in 
acre^feet. 


132, 5(M 

130,195 

253, 329 

232,126 

117,810 

71,a33 

61, 170 

72,617 

80,093 

46,»84 
108,000 
61,180 
41,258 
82,592 
118,978 
75, 749 
91,555 


a  March  16  estimated. 

f'Jiily  9, 10,  and  11  estimated. 

f  November  30  estimate<1. 


ff  September  12  estimated. 
*  Estimates  for  November  and  Decemb«er,  1908. 
corrected  to  allow  for  the  effect  of  ice. 


KEI)    RIVKK    AT    (4RAM)    FORKS,  N.   DAK. 

This  station  was  established  May  26,  1901,  by  C.  M.  Hall.  It  is 
located  at  the  Northern  Pacific  Railroad  bridf^e  at  Grand  Forks,  X. 
Dak.  The  original  gage  is  a  vertical  1  by  8  inch  board  attached  to  the 
north  end  of  thfe  breakwater  of  the  middle  bridge  pier.  The  zero  of 
this  gage  was  placed  5  feet  below  the  zero  of  the  U.  S.  Army  engineei-s' 
gage,  which  is  attached  to  the  same  breakwater.  A  standard  <*bain 
gage  has  been  established  with  the  same  datum  as  the  vertical  gage 
and  is  attached  to  the  downstream  side  of  the  bridge.  The  length  of 
the  chain  from  the  end  pf  the  weight  to  the  marker  is  50.44  feet.  The 
gage  is  read  once  each  day  by  Philip  Hayes.  Discharge  measure- 
ments are  made  from  the  Great  Northern  Railroad  bridge,  about  one- 
fifth  mile  above  the  gage.  A  highwaj^  bridge  crosses  the  river  hetwe<»n 
the  two  railroad  bridges.  The  initial  point  for  soundings  is  marked 
in  red  paint  on  the  downstream  guard  rail  at  the  left  end  of  the  left 
span.     The  channel  is  straight  for  500  feet  above  and  for  150  feet 
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below  the  Great  Northern  Railroad  bridge.  The  current  has  a  mod- 
erate velocity.  The  right  bank  is  liable  to  overflow  at  high  stagen^ 
and  is  wooded.  The  left  bank  will  overflow  only  at  very  high  stages 
and  for  a  short  distance.  The  water  at  all  stages  will  pass  beneath  the 
4-span  bridge  and  its  trestle  approaches.  The  bed  of  the  stream  is 
composed  of  sand  and  mud  and  is  subject  to  some  change.  The  water 
is  usually  heavily  laden  with  sediment  -from  Red  Lake  River,  which 
entere  one-half  mile  above  the  station.  Bench  mark  No.  1  is  the  north 
corner  of  the  iron  plates  of  the  turntable  near  the  center  of  the  middle 
pier  of  the  Northern  Pacific  Railroad  bridge.  The  bench  mark  is  on 
the  north  side,  about  1  inch  above  the  surface  of  the  stone  pier.  Its 
elevation  is  43.95  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
spike  in  a  telegraph  pole  in  the  lumber  yard  southwest  of  the  left  end 
of  the  bridge,  from  which  it  is  200  feet  distant.  Its  elevation  is  48.50 
feet  above  gage  datum.  The  top  of  the  pulley  of  the  chain  gage  is 
53.12  feet  above  gage  datum.  Gage  datum  is  45.58  feet  above  the 
city  datum  of  Grand  Forks  and  is  777.9  feet  above  sea  level. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  distric^t  hydrographer. 

Discharge  measurement*  of  Red  River  at  Grand  Forh^  N.  Dak. ,  in  19f)S. 


T)hU\ 


Hydpr^rapher, 


T 


April  15 C.  C.  Babb. 

April  27 do 


May  14 1  K  F.  Chandler 

June  9 do 

June  18 do 

July  7 do 

August  1 do 

August  4 do 

October29 i do 


Gage 
ight. 


heigl 


I   DiHchargo. 


Fret. 

Sectmd-ftet. 

23.20 

14,009 

14.00 

6,  223 

11.91 

4,78;^ 

10.68 

4, 005 

8.74 

2,  878 

6.58 

1,695 

5.  52 

1,134 

5.87 

1,189 

8.76 

2,648 
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^fean  daily  gage  height^  infeet^  of  Red  River  at  Grand  FarHj  X.  Dak.  y  for  190S. 


Day. 


Jan. 


1.. 

2.. 

8. 

4.. 

6. 

6. 

7., 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


Feb. 


Mar. 


(«)        (a)         (a) 

i I 


7.80  I  7.8ft 


April. 


7.70  I  7.80 


16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22., 
23. 
24. 
25. 
26. 
27. 
28., 


7.70 


30. 


7.85 


7.75 


10.85 


10.50 


11.40 
13.70 
16.60 
19.20 
21.25 
22.70 
23.80 
24.95 
26.40 
27.65 
27.95 
26.25 
25.06 
23.85 
23.45 
22.85 
20.00 
19.00 
17.70 
16.70 
15.90 
15.40 
14.95 
14.70 
14.60 
14.00 
13.75 
13.90 
13.75 
13.55 


May.  !  June. 


13.25 
13.15 
13.05 
18.00 
12.85 
12.60 
12.40 
12.20 
12.30 
12.10 
12.15 
12.10 
12.05 
12.00 
12.00 
12.00 
11.10 
11.50 
11.30 
11.60 
12.00 
12.40 
12.95 
18.05 
13.30 
14.25 
14.60 
15.20 
16.25 
14.60 
14.10 


July.  I  Aug. 


13.50 

13.00 

12.60 

11.90 

11.60 

11.50 

11.26 

11.06 

10.70 

10.35 

9.95 

10.00 

9.80 

9.70. 

9.70 

9.50 

9.20 

8.70 

8.40 

8.10 

8.00 

8.00 

8.20 

7.80 

7.90 

7.70 

7.80 

7.20 

7.40 

7.20 


7.00 
7.50 
7.00 
6.70 
6.70 
6.60 
6.80 
6.80 
6.70 
6.90 
6.80 
6.60 
6.40 
6.35 
6.20 
6.10 
6.06 
6.00 
5.80 
6.00 
6.70 
5.70 
5.70 
5.70 
6.70 
5.70 
5.60 
5.45 
5.95 
5.46 
5.60 


5.50 
6.40 
5.40 
5.40 
5.70 
5.70 
6.76 
5.50 
5.50 
5.50 
5.50 
5.30 
5.35 
5.30 
6.28 
5.20 
5.20 
5.20 
5.50 
5.40 
6.30 


Sept.!   Oct. 


5.95 
6.00 
5.70 
6.00 
5.96 
6.10 
6.00 
6.20 
6.50 
6.60 
6.90 
7.20 
7.55 
7.70 
7.90 
8.20 
8.30 
8.40 
8.50 
7.90 
7.95 


6.20  I  8.30 
6.15     8.00 


6.00 
6.05 
5.60 
6.20 
5.25 
6.76 
5.80 
5.96 


7.90 
7.30 
6.90 
6.80 
6.60 
6.60 
6.85 


6.70 
6.50 
6.15 
6.90 
6.25 
6.60 
7.35 
8.40 
9.10 
9.60 
10.10 
10.60 
10.50 
10.60 
10.60 
10.50 
10.45 
10.30 
10.20 
10.00 
9.90 
9.80 
9.66 
9.60 
9.50 
9.35 
9.35 
8.90 
8.90 
8.56 
8.70 


Nov.  '■  Dec. 


8.50 
8.70 
8.50 
8.50 
8.30 
8.30 
8.25 
8.10 
8.15 
8.20 
8.20 
8.80 
8.10 
i  7.45 
a7.00 


C) 


a&OO 


&00 
8.10 


(«) 
(«) 
(«) 
(«) 
(«) 

7.40 



7.90 

(«) 

(«") 

8.00 

8.05 

a  Frozen  January  1  to  March  31  and  from  November  16  to  December  81. 
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Rating  table  for  Red  River  at  Grand  Forks,  X.  Dak.y  from  SepUmber  /,  1902,  to 

December  SI,  190S. 


Gage 

height. 

1 

Discharge. 

heigi^t. 
Feet. 

Discharge. 
Secoml'/cei. 

Gage 
height. 

Discharge. 

heSht. 

Discharge. 

Ftet. 

Second-feet. 

Feet. 

Second-feet. 

:      Feet. 

Second-feet. 

5.0 

870 

6.9 

1,775 

10.6 

3,935 

1     19.5 

10,650 

6.1 

910 

7.0 

1,830 

'     10.8 

4,065 

20.0 

11,090 

i       5.2 

955    ' 

7.2 

1,940 

;   11.0 

4,195 

20.5 

11,540 

5.3 

1,000 

7.4 

2,050 

1     11.5 

4,520 

21.0 

11,990 

5.4 

1,045 

7.6 

2,160 

12.0 

4,845 

1    21.6 

12,440 

1      5.5 

1,090 

7.8 

2,270 

12.5 

5,170 

1    22.0 

12,900 

i      5.6 

1,135 

8.0 

2,380 

13.0 

5,520 

22.5 

13, 375 

1      5.7 

1,180    1 

8.2 

2,490 

13.5 

5,870 

23.0 

13,850 

5.8 

1,225    ! 

8.4 

2,600 

14.0 

6,220 

23.5 

14, 325 

5.9 

1,270    i 

8.6 

2,715 

1     14.5 

6,575 

24.0 

14,800 

6.0 

1,320 

8.8 

2,836 

1     15.0 

6,950 

24.5 

15, 275 

6.1 

1,370    1 

9.0 

2,955 

i     15.5 

7,325 

25.0 

15,760 

6.2 

1,420 

9.2 

3,075 

16.0 

7,720 

25.5 

16,260 

6.3 

1,470 

9.4 

3,195 

16.5 

8,120 

'    26.0 

16,760 

6.4 

1,520 

9.6 

3,315 

17.0 

8,525 

26.5 

17,260 

6.5 

1,570 

,     9.8 

3,435 

17.5 

8,950 

27.0 

17,  770 

6.6 

1,620 

10.0 

3,555 

18.0 

9,375 

27.5 

18,295 

6.7 

1,670 

10.2 

3,676 

18.5 

9,800 

28.0 

18,820 

6.8 

1,720 

10.4 

3,805 

19.0 

10,225 

tVD 

ir¥l      CiA 

-?I9 
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Estimated  monthly  discharge  of  Red  River  at,  Grand  Forks,  N.  Dak.,  for  J 903. 


Month. 


1902. 


September . 
October  ... 
November . 


1903. 


January  a... 
February  « . . 

March  « 

April 

May 

June 

July 

August 

September.. 

October 

November  «. 
December  « . 


The  year 


Discharge  in  second-feet. 


Maximum.  '  Minimum. 


Mean. 


1,995 
2,656 
3,075 


1,470 

1,703 

1,320 

1,637 

1,495 

2,544 

Total  in 
acre-feet- 


18,  767 
7,137 
5,870 
2,105 
1,295 
2,655 
3,935 


4,465 
4,260 
1,940 
1,067 
870 
1,180 
1,395 


1,600 
1,420 
2,100 
10,626 
5,388 
3,342 
1,443 
1,050 
1,891 
2,982 
2,204 
1,960 


2,997 


101, 33« 
100, 655 
151, 37R 

98,380 

78,863 

129, 132 

632,291 

331,295 

196,863 

88,727 

64,562 

112,522 

183, 35S 

131,028 

120, 516 


2,169,535 


a  January  1  lo  March  31  and  November  16  to  December  31.  inclusive,  river  frozen  over.    Daily 
observations  not  made,  but  discharge  estimated  from  occasional  observations. 

8HETENNE   KIVER   NEAR   HAGGART,  N.  DAK. 

This  station  was  established  March  22,  1902,  by  Charlea  M.  Hall. 
It  is  located  near  the  why  station  of  Hag^rt,  on  the  Northern  Pacific 
Railway,  5  miles  west  of  Fargo,  N.  Dak.,  at  a  private  wagon  bridge 
about  one  fourth  of  a  mile  north  of  the  railroad.  The  gage  is  a  verti- 
cal 1  by  6-inch  board  fastened  to  the  piling  pier  at  the  middle  of  the 
bridge,  and  reads  up  to  17  feet.  It  is  read  once  each  day  by  John  C. 
Haggart. 

Discharge  measurements  are  made  from  the  same  bridge.  The  initial 
point  for  soundings  is  the  end  of  the  hand  rail  on  the  lower  side  of 
the  bridge,  right  bank.  The  channel  is  straight  for  30  feet  above  and 
200  feet  below  the  station  and  the  current  moderate.  Both  banks  are 
steep  and  not  liable  to  overflow,  except  in  unusual  floods.  There  is 
a  single  channel  at  all  stages  and  its  bed  is  of  clay  and  onl}'  slightly 
shifting. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 


HovT.]  HUDSON    BAY    DRAINAGE   BASIN.  49^ 

Discharge  meastirements  of  Sheyenne  River  near  Haggart,  N,  Dak.j  in  1903. 


Date. 


Hydrographer. 


I 


April  13. 
May  9... 


C.  C.  Babb 

F.  E.  Weymouth 


Junes D.  E.  Willard 

Julv  11 do 


Gage 
height. 


Discharge. 


July  30 E.  F.  Chandler 

October  24 i do 


Feet. 

Second-feet. 

14.07 

1,477 

5.32 

310 

5.50 

266 

3.70 

77 

3.76 

94 

4.00 

77 

Mean  daily  gage  heigfU,  in  feet,  of  Sheyenne  Hirer  near  Haggarlj  N.  DaL^  for  1903, 


Day. 


1. 
2. 
8. 
4. 

5. 
6., 
7.. 

8., 
9.. 

10. 

11., 

12, 

13.. 

14.. 

15., 

16.. 

17.. 

18., 

19., 

20.. 

21.. 

22.. 

23,. 

24.. 

25.. 

26., 

27.. 

28.. 

29-. 

30.. 

31.. 


April.  I  May.  l  Jane.     July.   I   Aug.      Sept. 


11.50 

12. «) 

14.20 

14.70 

14.50 

14.00 

18.80 

13.00 

12.60 

11.80 

11.20 

10.80 

10.40 

10.00 

9.60 

8.90 

8.60 

8.10 

7.60 

7.30 

7.00 

6.70 

6.40 


6.20 
6.00 
5.80 
5.70 
5.60 
4.90 
5.30 
5.30 
5.60 
5.20 
4.90 
4.90 
5.00 
5.00 
4.80 
4.70 
4.50 
4.50 
4.50 
4.60 
4.60 
5.20 
6.80 
8.20 
9.40 
11.50 
10.20 
8.90 
7.70 
6.90 
6.30 


5.60 

5.60 

5.50 

5.30 

5.20 

5.20 

5.00 

4.80 

4.50 

4.80 

4.70 

4.70 

4.60  I 

4.50  ' 

4.40  I 

4.10  I 

4.20 

4.30  I 

4.20  I 

4.10  I 

4.10 

4.10 

4.00  I 

4.10  I 

4.10  I 

4.00  I 

4.00  ' 

4.00 

3.90 

3.80 


3.90 

8.30 

S.60 

4.00 

3.50 

3.60 

3.90 

3.30 

3.5C 

3.80 

8.20 

8.50 

3.80 

3.00 

3.40 

8.60 

3.20 

8.60 

3.70 

3.80 

8  50 

8.90 

8.50 

8.70 

8.80 

3.40 

3.80 

3.90 

3.00 

3.80 

3.70 

3.30 

3.90 

8.70 

3.30 

3.90 

3.80 

3.10 

4.00 

3.40 

3.60 

4.10 

3.40 

3.40 

3.90 

3.60 

3.10 

3.50 

3.80 

2.70 

3.50 

3.70 

2.60 

3.80 

3.70 

3.10 

3.90 

3.80 

3.60 

3.80 

3.30 

3.50 

3.80 

3.60 

3.60 

3.90 

3.80 

3.40 

4.10 

3.80 

•     3.30 

4.10 

3.50 

3.20 

4.00 

3.80 

3.00 

3.90 

3.90 

3.10 

8.90 

3.80 

3.30 

3.90 

3.70 

3.40 

8.80 

3.50 

3.50 

3.40 

4.40 

3.50 

Oct.    ,    Nov.       Dec. 


4.00 

3.90 

(«) 

8.90 

3.90 

4.00 

3.80 

4.10 

8.60 

4.20 

3.90 

4.00 

4.00 

4.20 

4.00 

4.20 

4.00    

4.10 

4.00 

4.10 

3.70 

3.90 

4.20   

4.00 

4.10        («) 

3.70 

a4.40    

3.50 

a4.00    

8.80 

(«)      1 

3.90 

(")     1 

4.00 

(") 

4.10 

4.00 

3.80 

4.00 

4.10 

(") 

(") 

4.00 

4.00 

4.0O 

3.90 

3.80 

(«)       

3.40 

3.90 

1 

3.90 

4.00 

(a)  Frozen  November  13  to  December  31. 
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Rating  table  for  Sfieyenne  River  near  Haggart,  N.  Dak,,  from  March  $9,   190S,  to 

December  31,  1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.  , 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fc^ 

3.0 

32 

3.9 

93 

4.8 

195 

5.7 

312     , 

3.1 

36 

4.0 

103 

4.9 

208 

5.8 

325     ' 

3.2 

41 

4.1 

113 

5.0 

221 

5.9 

338 

3.3 

47 

4.2 

124 

5.1 

234 

6.0 

Sol 

3.4 

53 

4.3 

135 

5.2 

247     , 

6.1 

364 

3.5 

60 

4.4 

146 

5.3 

260 

6.2 

378 

3.6 

67 

,      4.5    H 

158 

5.4 

273    ' 

6.3 

392 

3.7 

76 

4.6 

170 

5.5 

286    ; 

6.4 

406 

3.8 

84 

4.7 

1 

182 

5.6 

299     ■ 

Tangent  at  6.1  feet  gage  height.     Differences  above  this  point,  14  feet  per  tenth. 
EstiTnated  monthly  discharge  of  Sfieyenne  River  near  Haggart,  N.  Dak.,  for  190SS. 


MoDth.- 


1902. 

March  29-31 

April 

May 

June 

July 

August 

September 

October 

Novenjber  1-8 

1903. 

April  8-30 

May 

June 

July 

August 

September 

October 

November  1-14 


Discharge  in  second-feet. 


Maximum.     Minimum.        Mean, 


1,204 
2,030 
644 
448 
158 
113 
113 
146 
103 


840 
616 
299 

124 

I 
67! 

53  ' 

67 

53 

93 


994 

1,492 

535 

262 

106 

82 

84 

92 

97 


Total  in 
acre-feet. 


I 


1,568 
1,120 
299 
146 
67 
113 
124 
146 


406 
158 
84 
.47 
19 
53 
53 
67 


1,003  I 

369  j 

163 

80 

46 

82 

99 

100 


5,915 

88,780 

32,896 

15,590 

6,518 

5,042 

4,998 

6,657 

1,539 

45,  757 
22,  txS9 
9,699 
4,919 
2,828 
4.879 
6,a^7 
2,777 
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RED  RIVER  AT   FARGO,  N.  DAK. 

This  station  was  established  b}-  C.  M.  Hall  May  27,  1901,  and  is 
located  at  the  bridge  connecting  Front  street,  Fargo,  N.  Dak.,  and 
Main  street,  Moorhead,  Minn.  The  gage  consists  of  a  1  by  8  inch 
board,  painted  white,  graduated  to  feet  and  tenths  in  black,  and 
attached  to  the  ea,st  side  of  the  breakwater  for  the  center  pier  of  the 
bridge.  The  zero  of  the  gage  is  44.45  feet  below  the  top  of  the  plank 
walk  of  the  bridge  over  the  gage  and  is  860.9  feet  above  sea  level,  the 
elevation  having  been  determined  by  leveling  from  top  of  rail  of 
Northern  Pacific  station,  Moorhead,  Minn.  The  danger  line  is  at  26.5 
feet.  Above  the  station  the  river  curves  to  the  west.  The  west  bank 
is  high  and  steep;  the  east  bank  low  and  subject  to  overflow  at  times 
of  high  water.  Measurements  are  made  from  the  bridge.  The  river 
bed  consists  of  soft  mud.  The  observer  is  H.  W.  Grasse,  United 
States  Weather  Bureau,  Moorhead,  Minn. 

The  observations  at  this  stjition  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Red  River  at  Fargo,  N.  Dak.,  for  190S. 


Date. 


Hydrographer. 


April  14 1  C.C.Babb. 

April  26 1 do  .... 


May9 

June  3 

July  11.... 
July  30.... 

Do.... 
October  24. 

Do.... 


F.  E.  Weymouth 
D.E.WiIlard  ... 

do 

E.  F.  Chandler . . 

do 

do 

do 


hegft.     1  Discharge. 


FkeL 

Second-feet. 

9.97 

1,014 

8.88 

709 

8.35 

636 

8.30 

574 

7.80 

330 

7.20 

276 

7.19 

254 

8.09 

471 

8.08 

461 

I 


Mean  daily  gage  height,  in  feet,  of  Red  River  at  Fargo,  N.  Dak,,  for  1903. 


Day. 


12.70 
13.80 
18.60 
18.70 
13.80 
13.90 
13.00 
12.00 
12.20 


7.80 
7.90 
7.90 
7.90 


8.60  8.40 
8.60  8.40 
8.60  I  8.30 
8.60  ,  8.30 
8.50  !  8.30  I  7.90 
8.60  8.30  j  8.00 
8.60  I  8.20  I  8.00 
8.40  8.?o|8.00 
8.40     8.10  I  7.90 


7.20 
7.20 
7.20 
7.20 
7.30 
7.30 
7.80 
7.80 
7.80 


Sept. 

Oct. 

Nov. 

Dee 

7.40 

7.50 

8.10 

(a) 

7.40 

7.50 

8.10 

(a) 

7.40 

7.60 

8.10 

(a) 

7.40 

7.60 

8.10 

(a) 

7.40 

7.70 

8.10 

(a) 

7.40 

7.80 

8.10 

(a) 

7.30 

8.00 

8.10 

(a) 

7.30 

8.10  '  8.10 

(a) 

7.20 

8.20 

8.10 

(a) 

a  Frozen. 
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Mean  daily  gage  height  j  in  feet,  of  Red  River  cU  Fargo  y  N.  Dak.  ^  for  J  90S — Continued. 


Day. 


Mar.     Apr. 


10 '  12.30 

11 1 1  12.80 

12 ! I  12.00 

13 1 1  10.60 

14 1 '  10.00 


15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24. 
25,, 
26., 
27. 
28., 
29. 
30. 
81. 


-I- 


May. 


7.00 
8.30 
10.00 
11.50 
11.60 


9.60 

9.10 

9.10 

9.00 

9.00 

9.00 

8.80 

8.90  i 

8.90 

8.90  I 

8.90 

6.80 

8.80 

8.70 

8.60 

8.50 


8.40 
8.40 
8.40 
8.40 
8.40 
8.50 
8.50 
8.40 
8.30 
8.40 
8.40 
8.50 
8.60 
8.80 
8.80 
8.70 
8.70 
8.70 
8.60 
8.50 
8.40 
8.40 


June. I  July. 


8.00 
8.00 
8.00 
8.00 
8.10 
8.10 
8.20 
8.20 
8.10 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
7.90 
7. 9  J 
7.90 
7.90 
7.90 
7.80 


7.90 
7.80 
7.80 
7.80 
7.70 
7.70 
7.70 
7.60 
7.60 
7.60 
7.50 
7.60 
7.50 
7.50 
7.60 
7.60 
7.40 
7.40 
7.40 
7.40 
7.30 
7.80 


a  Frozen. 


Aug.  Sept 


Oct. 


7.30 
7.80 
7.30 
7.30 
7.30 
7.30 
7.30 
7.30 
7.20 
7.20 
7.20 
7.20 
7.20 
7.10 
7.00 
7.00 
7.00 
7.00 
7.00 
7.20 
7.40 
7.50 


i  '  , 


8.30 
8.40 
8.50 
8.50 
8.40 
60  1  8.40 
60  I  8.30 
8.20 
8.30 
8.30 
8.30 
8.30 
8.20 
8.20 
8.20 
8.20 
8.20 
8.20 
8.20 
8.10 
8.10 
8.10 


Nov.    Dec. 


8.10 
8.10 
8.10 
8.10 
8.10 
8.10 
8.00 
8.00 
8.00 
8.00 
8.00 
8.10 
8.20 
8.  SO 
8.40 
8.60 


(«) 

(«) 

(«) 
(«) 
(«) 
{«> 
(°) 
(«> 
(°) 
(«) 
(«) 
(«) 
(-) 
(«) 


8.60  I    (a> 
(«)        («) 


Rating  table  for  Red  River  at  Fargo ,  N.  Dak.j  for  1903  and  approximately  for  1901  and 

190S. 


Gage 
height. 


Dischaige. 


vtet. 
7.0 

isecona-jee 
225 

7.1 

244 

7.2 

263 

7.3 

283 

7.4 

304 

7.5 

325 

7.6 

347 

7.7 

369 

7.8 

392 

7.9 

415 

8.0 

439 

8.1 

463 

8.2 

488 

Gage 
height. 


Feet 
8.3 
>  8.4 
8.5 
8.6 
8.7 
8.8 
8.9 
9.0 
9.1 
9.2 
9.3 
9.4 
9.5 


Discharge. 


Second-feet. 
513 
538 
564 
590 
616 
643 
671 
700 
730 
760 
790 
820 
850 


hei^t. 

Discharge. 

1 

,  hei^l 

Discharge. 

Feei. 

Second-feet. 

FceL 

Second-feei. 

9.6 

880 

11.6 

1,560 

9.7 

910 

i     11.8 

1,630 

9.8 

940 

12.0 

1,700 

9.9 

970 

'     12.2 

1,770 

10.0 

1,000 

12.4 

1,850 

10.2 

1,070 

1     12.6 

1,930 

10.4 

1,140 

1     12.8 

2,010 

10.6 

1,210 

13.0 

2,090 

10.8 

1,280 

13.2 

2,170 

11.0 

1,350 

13.4 

2,250 

11.2 

1,420 

13.8 

2,410 

11.4 

1,490 

14.0 

2,490 

Curve  not  well  established  alx)ve  gage  lieight  11  feet 
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EstimaUd  monthly  dutcftarge  of  Red  River  at  Fargo j  X.  Dak.,  for  190^  and  190S. 


MoDth. 


1902. 


February  25-28  . 

>Iarch , 

April 

3Iay 

June 

July 

August 

September 

October 

November 

December  1-2 . . 


1903. 


March  27-31 . 

April 

May 

June 

July 

August 

September . . . 
October 


Diflcharffe  in  second-feet. 


Maximum.  I  Minimum.        Mean. 


t 


616 

1,105 

700 

1,175 

1,035 

850 

564 

369 

392 

392 

189 


November  (1-26,  inclusive). 


1,560 
2,450 
643 
538 
439 
325 
369 
564 
590 


347 
513 
392 
439 
730 
463 
369 
283 
207 
172 
189 


497 
737 
469 
733 
904 
676 
463 
328 
275 
298 
189 


Total  in 
acre-feet. 


225 

965 

564 

1,260 

513 

566 

392 

460 

283 

363 

225 

268 

263 

317 

325 

471 

439 

474 

3,943 
45,316 
27,907 
45,070 
53,792 
41,566 
28,469 
19,517 
16,909 
17, 732 
750 


9,570 
74,975 
34,802 
27,372 
22,320 
16,479 
18,863 
28,961 
24,444 
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MISCELLANEOUS  MEASUREMENTS  IN  THE   HUDSON   BAY   DRAINAGE. 

The  following  miscellaneous  measurements  were  made  in  the  Hud- 
son Bay  drainage  basin  in  1903. 

Miicdlaneoxia  measurements  in  Hudson  Bay  drainage  basin  in  1903. 


Monih. 


Julv     18 


Aug.  3 

Oct.  5 

Aug.  3 

May  10 

Do... 

Apr.  30 

Apr.  15 

June  9 

June  18 

July  7 

Aug.  4 

June  18 


Hydrographer. 


Stream. 


C.  T.  Prall I  Boulder  Creek  .. . 


.do Boundary  Creek  . 


.do I do 

.do Canadian  ditch 


F.  M.  Brown I  St.  Mary 

do ' do  -. 


F.  E.  Weymouth. .[  Red  River  of  the. 
I      North. 


.do 


E.  F.  Chandler. 

do 

do 

do 

do 


Red  Lake  River. 


.do 
.do 
.do 
.do 


Red  River  of  the 
North. 


Locality. 


i    Gage    I    Dis- 
I  height,  charge. 


50  yards  above, 
junction  with 
Swift  Current 
Creek. 

Jmile    above, 
mouth. 


Feet. 
1.50 


.70 


.do 


Kimball 
Alberta. 

Main,  Mont. 

do 


Ward 


1.60 


Emerson,  Mani-. 
toba,  at  discon- 
tinued station. 

Grand  Forks,  N.  . 
Dak. 

do 

do 

do 

do 


Above  the  forks, . 
Grand  Forks, 
N.  Dak. 


12.35 


Sec-fed. 
140 


29 

18 
111 

918 

d53 

8,40& 

6,323 

2,452 

1,722 

1,381 

913 

1,164 


INDEX. 


A.  P»ge.    I 

Alamites,  Cal. 

San  Gabrtel  River  near :  I 

dlacharge 350  i 

Alder  Creek  In—  i 

Merced  River  basin,  Cal. : 

discharge 307  I 

Almont,  Colo. 

East  Creek  at : 

discharge 04 

Spring  Creek  near : 

discharge 05 

Alvord,  Cal. 

Sanger  canal  at : 

description  ___, 210-220 

discharge 220 

gage  heights 220 

Amagusa  Creek  in — 

Santa  Ynes  River  basin,  Cal. : 

discharge 346 

American  Fork,  Utah. 

American    Fork      near.      See 
American  Fork  near 
American       Fork, 
Utah. 
American  Fork  near — 

American  Fork,  Utah : 

description 130 

discharge 140 

gage  heights 140 

Animas  River  at  and  near — 
Durango,  Colo: 

description 61-52 

discharge 52 

discharge,  monthly 54 

gage   heights 53 

rating  table 53 

Howardsvllle,  Colo: 

discharge 64 

Sllverton,  Colo : 

description 54 

discharge 55 

discharge,   monthly 56 

gage  heights 55 

rating  table 55 

Antelope  Valley  ditches  in — 
California : 

discharge 240-241 

Anthracite,  Colo. 

Slate  River  near : 

discharge 95 


Page. 
Arroyo  Seco,  Cal.,  at  and  near — 
miscellaneous  points : 

discharge 348 

Soledad,  Cal. : 

description 310 

discharge 310 

discharge,   monthly 311 

gage   heights 310-311 

rating  tabic 311 

Ash  Canyon  Creek  in — 
Eagle  Valley,  Nev.  : 

discharge 22J> 

Ash  Creek  near — 
Olancho.  Cal. : 

discharge   225 

Ashley  Creek  near — 
Vernal,  Utah : 

description 121-12? 

discharge 122 

discharge,   monthly 12a 

gage   heights 122 

rating  table 123 

Azusa,  Cal. 

San  Gabriel  River  at : 

discharge,    dally 330 

discharge,  monthly 331 

rating  tables 330-331 

San  Gabriel  River  and  canals  at : 

description    327-328 

discharge 328-32fr 

gage  heights 321> 

B. 

Baker  City,  Oreg. 

Powder  River  near : 

description    430-431 

discharge 431 

gage  heights 431 

Bakersfleld,  Cal. 

Kern  River  near : 

description    302 

discharge,   dally 302 

discharge,  monthly 30a 

Br.rbers  Creek  In — 

Carson  Valley,  Nev. : 

discharge 22T 

Battle  Creek  in — 

Interior  basin,  Utah : 

discharge 224 

505 


506 


INDEX. 


Battle  Mountain,  Nev.  Page. 

Humboldt    River    ditches    be- 
tween Golconda  and : 

discharge 248 

r>ear  Lake,  Idaho, 
tributaries  of: 

discharge 224 

Boar  River  near — 
Col  line  ton,  Utah  : 

description    131 

discharge 131 

discharjre,  monthly 133 

gage  heights 132 

rating  table 132 

Dingle,  Idaho : 

description    136 

disharge 135 

dl.Hcharge,  monthly 137 

gage  heights 136 

rating  table 136 

Preston,  Idaho: 

description    133-134 

discharge 134 

gage  heights 134 

Beaver  Creek  in; — 

Grand  River  basin,  Colo. : 

discharge 04 

Bechler  Creek  In — 

Yellowstone  National  Park : 

discharge 461 

Big  Blackfoot  River  near — 
Bonner,  Mont. : 

description    410-411 

discharge 411 

discharge,  monthly 413 

gage  heights 411^12 

rating    table 412 

Big  Blue  Creek,  East  Fork,  in — 
Grand  River  basin,  Colo. : 

discharge 94 

Big  Creek  in — 
Idaho : 

discharge     224 

Big  Creek  at— 

Summerdale,  Cal. : 

discharge 307 

Big  Lost  Ri^er  near — 
Mackay,  Idaho : 

description    447 

gage    heights 447 

Big  Pine,  Cal. 

Big  Pine  Creek  at : 

discharge 225 

Mill  Creek  at : 

discharge     225 

Big  Pine  and  Owens  River  canal 
near — 
Bishop,  Cal. : 

description    218-219 

discharge     219 

gage    heights 219 

Bijr  Pine  Creek  nt — 
Big  Pine,  Cal. : 

dlschat^ge    225 


I  Big  Sandy  River  at — 
!  Ten  Trees,  Wyo. : 

I  discharge    

Big  Tejunga  Creek.  Cal.,  at — 

mouth  of  conyon : 

discharge 

Birch  Creek  at — 

Bishop,  Cal. : 

discharge 

Fish  Springs,  Cal. : 

discharge   

Bishop.  Cal. 

Big    Pine    and    Owens    River 
Canal  near: 

description 

discharge   

gage   heights 

Birch  Creek  at : 

discharge 

Bishop  Creek  near : 

description 

discharge 

gage  heights 

Bishop  Creek  canal  near  : 

description 

discharge 

gage  heights 

canals  and  ditches  near : 

discharge 

Collins  (A.  O.)  canal  near: 

description 

discharge 

gage  heights 

Collins  (Ger^rge)  canal  near : 

description 

discharge 

gage  heights 

Coyote  Creek  at : 

discharge 

Dell  canal  near : 

description 

discharge   

gage  heights 

Farmers  canal  near : 

description 

discharge 

gage  heights 

McGee  Creek  at : 

discharge 

McNally  canal  near: 

description 

discharge 

Owens  River  canal  near : 

description 

discharge 

gage  heights 

Rawson  canal  near : 

description 

discharge 

gage  heights 

Bishop  Creek  near — 

Bishop.  Cal. : 

description 

discharge 

gage  heights 


Page. 
127 

95 

225 


218-219 
219 
219 


214-215 
215 
215 

210-211 
211 
211 


216-217 
217 
217 

213 
214 
214 

225 

217-21 S 
21S 
21S 

211-212 
212 
212 

225 

213 
213 

20»-210 
210 
210 

21 5-21 «» 
216 
216 


214-215 
215 
215 
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Bishop  Ci-eek  canal  near --  Page. 

Bishop,  Cal.  : 

description 210-211 

discbarge   211 

gage  heights 211 

Bitterroot  River  near — 

Grantsdale,  Mont. : 

description 408 

discharge 408 

discharge,  monthly 410 

gage  heights 400 

rating  table 409 

Missoula,  Mont. : 

description 406 

discharge 407 

gage  heights 407 

Black  Roclc,  Cai. 

Clear  Creek  at : 

discharge 225 

Goodale  Creek  at : 

discharge 225 

Taboosa  Creek  at : 

discharge 225 

Blaekfoot     River,     Idaho,     at     or 
near — 

mouth : 

discharge    461 

Presto,  Idahq: 

description    447 

discharge 447 

gage  heights. 448 

See  al99  Big  Blaekfoot  River. 
Blackwood  Creek  near — 

Lake  Tahoe : 

discharge :  232 

Bloomington  Ci-eek  in — 

Interior  drainage  basin,  Idaho  : 

discharge 224 

Blue  Canyon  Creek  in — 

Santa  Ynex  River  basin,  Cal. : 

discharge    346 

Boca,  Cal. 

Little  Truckee  River  near : 

description    195 

discharge 196 

discharge,  monthly 197 

gage  heights 196 

rating  table 106 

Prosser  Creek  near : 

description 199-200 

gage  heights 200 

Bodle  Creek  ditches  in — 

Nevada  : 

discharge 240 

Boise,  Idaho, 

Boise  River  near: 

description 436-437 

discharge 438 

discharge,  monthly 439 

gage  heights 438 

rating  table 439 

Boise    River    canals   and    ditches, 

Idaho : 

discbarge 459-460 


Boise  River  near —  Page. 

Boise,  Idaho : 

description 436-437 

discharge 438 

discharge,  monthly 439 

gage  heights 438 

rating  table 439 

Boise  Valley,  Idaho : 

seepage  measurements 458-460 

F.onner,  Mont. 

Big  Blaekfoot  River  near : 

description 410-411 

discharge 1 411 

discharge,  monthly 41"? 

gage  heights 411-412 

rating  table 412 

Boulder  Creek  in — 

Hudson  Bay  drainage  basin  : 

discharge 504 

lioundary  Creek  in — 

Hudson  Bay  drainage  busin  : 

discharge 504 

Bowlder  Creek  near — 
Bowlder  Lake,  Wyo. : 

discharge 127 

Bridal  Veil  Creek  in— 

Yosemlte  Valley,  Cal. : 

discharge 306-307 

Bridgeport,  Cal. 

Green  Creek  at : 

discharge 230 

Browns  Creek  In — 

Washoe  Valley,  Nev. : 

discharge 231 

Bruneau  River  near —  j 

Grandview,  Idaho  •  I 

description 441-442 

discharge 442 

gage  heights 442 

Buckeye  Creek,  Cal. 
ditches  from : 

discharge 236-237 

Buckeye  Creek  In —  . 

Walker  River  basin  :  "* ' 

discharge 230 

Buckley,  Wash. 

White  River  at : 

description 462 

gage  heights 462-463 

Buffalo  Creek,  Wyo..  at  or  near — 
Flat  Rock,  Idaho: 

discharge 461 

mouth : 

discharge 461 

Buford,  Colo. 

Marvlne  Creek  near : 

description 101 

discharge 102 

discharge,  monthly 102 

gage  heights 102 

rating  table 102 

North  Fork  White  River  near  : 

description 99-100 

discharge 100 
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Buford,  Colo. — Continued.  Page. 

North  Pork  White  River  near — 
Continued. 

discharge,   monthly 101 

gage  heights 100 

rating  table 100 

South  Fork  White  River  near : 

description 07-98 

discharge 98 

discharge,   monthly 99 

gage  heights 98 

rating  table 99 

rte  Creek  near : 

discharge   103 

Bull  Run  Creek  in — 

Kern  River  basin,  Cal. : 

discharge 307 

Bulls  Head.  Ariz. 

Colorado  River  at : 

description 29 

discharge 30 

gage  heights 31 

Bully  Creek  near — 

Vale,  Oreg. : 

description 428 

discharge 429 

gage   heights 429 

Burney  River  below — 

Burney  Falls,  Cal. : 

discharge 305 

Burns,  Oreg. 

Sllvies  River  near : 

description 431-432 

discharge 432 

discharge,   monthly 433 

gage  heights 43?  -433 

rating  table 433 

Bush  Creek,  Colo.,  above — 

Junction  with  State  River: 

discharge 94 


Cache  Creek  at  and  near — 

Lower  Lake,  Cal. : 

description 260-267 

discharge 267-268 

discharge,   monthly 269 

gage  heights 268 

rating  tables 269 

Yolo,  Cal.  : 

description 264 

discharge 264 

discharge,   monthly 266 

gage   heights 265 

rating  table 265 

Calabasas,  Cal. 

Mallbu  Creek  near: 

description 322-323 

discharge 323 

discharge,   monthly 325 

gage  heights 324 

rating  table 324-325 

Trlumfo  Creek  near : 

description 322-323 

discharge 325 


Calabasas,  Cal. — Continued.  Page. 

Tiiumfo  Creek  near — Cont'd. 

dbtcharge,  monthly 327 

gage    heights 326 

rating  table 326-32T 

California,  Southern. 

seepage  measurements  In ^39-34  3 

drainage  of : 

description    3iK> 

California-Nevada  State  line.     . 
Truckee  River  at : 

description    192-193 

discharge 10."l 

discharge,  monthly 194 

gage    heights 193-194 

rating  table 194 

Capitol  City,  Colo. 

Henson  Creek  near : 

discharge 94 

Carbon,  Cal. 

Hat  Creek  at : 

discharge 30."> 

Carbon  Creek,  Colo. — 

above     Junction     with     Ohio 
Creek: 

discharge 94 

Cardston,  Alberta. 

St.  Mai-y  River  near> 

description    47<>-477 

discharge 477 

discharge,  monthly 479 

gage    heights.-' 47<i 

rating    table 47S 

Carson  River  near — 
Empire,  Nev. : 

description 17.> 

discharge 17r» 

discharge,  monthly 177 

gage    heights 176 

rating  table 176 

Carson  River,  East  Fork,  near — 
Gardnerville,  Nev. : 

description    177-17^ 

discharge 17'* 

discharge,  monthly IJ^O 

gage    heights 178-179 

rating  table 179 

Carson  River,  West  Pork,  at — 
Woodfords,  Cal. : 

description    isii 

discharge l**l 

discharge,  monthly 1^2 

gage    heights 1^1 

rating  table 1^2 

Carson  River  ditches  in — 
Nevada  : 

discharge 2."i'< 

Carson  River  (East)  ditches  In — 
California : 

discharge 26<> 

Nevada : 

discharge 248-252 

Carson  River  (West)  ditches  in — 
California : 

discharge 252-254 

Nevada : 

discharge 254-256 
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Carson  Sink,  Nev.  Page, 

ditches  between  Dayton  and  : 

discharge 267 

Carson  Sink  ditches  in — 
Nevada : 

discharge  -— 258-260 

Cascade  Creek  near — 
Ijkke  Taboe : 

discharge 232 

Cathcart  L4ine,  Nev. 

Little  Humboldt  River  at : 

discharge 228 

Cathedral.  Colo. 

Spring  Creek  near : 

discharge 06 

Cebolla  River,  Colo.,  In — 
Grand  River  basin : 

discharge 04 

Cedar  Creek  near — 
Montrose,  Colo. : 

discharge 93 

Cedar  Lake,  Wash. 

Bee    Cedar    River    near 
Northbend. 
Cedar  River  at  and  near — 
Northbend,  Wash. : 

description 466 

discharge 466 

discharge,  monthly 468 

gage   heights 467 

rating  table 467 

Ravensdale,  Wash. : 

description 463-464 

discharge   464 

discharge,  monthly 466 

gag«  heights 464 

rating  table 466 

Renton,  Wash. : 

discharge 475 

Cement  Creek  at — 
Sllverton,  Colo. : 

discharge 64 

Chelan  River  below — 

Lake  Chelan,  Wash. : 

description 387 

discharge 387 

gage   heights 387 

Cherry  Creek  at — 

Eleanor  Trail  Crossing,  Cal. : 

discharge 306 

Childs  Canyon  Creek  in — 
Carson  Valley,  Nev. : 

discharge 228 

Chino  Creek  near — 
Rlncon,  Cal. : 

discharge 354 

Chlqulta  San  Joaquin  River,  Cal. 
at  mouth : 

discharge 307 

Cimarron,  Colo. 

Cimarron  River  at : 

description 82-83 

discharge 83,94 

discharge,  monthly 84 

gage  heights 83-84 

rating  table 84 


Cimarron,  Colo. — Continued.  Page. 

Gunnison  River  near: 

description -81 

discharge 81 

discharge,   monthly 82 

gage   heights ,, 81 

rating  table 82 

Squaw  Creek  at : 

discharge 93 

Cimarron  River  at — 
Cimarron,  Colo. : 

description 82-83 

discharge 83,  94 

discharge,   monthly 84 

gage  heights 83-84 

rating  table 84 

Citrus,  Cal. 

East  Side  canal  near : 

description 220 

discharge 221 

gage   heights 221 

Owens  River  near : 

description 222 

discharge 223 

gage  heights 223 

Stevens  canal  near : 

description 221 

discharge 222 

gage  heights 222 

City  Creek  In — 

Santa  Ana  River  basin,  Cal. : 

discharge 352 

Clapp,  W.  B.,  report  by,  on  seepage 
measurements  in  Cali- 
fornia      339-343 

Clark  Creek  in — 

Kern  River  basin,  Cal. : 

discharge   307 

Clavey  River  in — 

Tuolumne  River  basin : 

discharge 306 

Clealum  River  at — 

Lake  Clealum,  Wash. : 

description 384-385 

discharge 385 

gage   heights 385 

Clear  Creek  at — 

Black  Rock,  Cal. : 

discharge 225 

Clear  Creek  In— 

Eagle  Valley,  Nev. : 

discharge 229 

Cochetopa  Creek,  Colorado,  in — 
Grand  River  basin : 

discharge 94 

Colevllle,  Cal. 

\\est  Fork  Walker  River  near  : 

description 172-173 

discharge 173 

discharge,   monthly 174 

gage   heights 173 

rating  table 174 

Collins  (A.  O.)  canal  near — 
Bishop,  Cal. : 

description 216-217 

discharge 217 

gage  heights 217 
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Collins  (George)  canal  near —  Pag«. 

Bishop,  Cal. : 

description 213 

discharge 214 

gage   heights 214 

Colllnston,  Utah. 
Bear  River  at : 

description 131 

discharge   131 

discharge,   monthly 133 

gage   heights 132 

rating  table 132 

Colona,  Colo. 

Uncompahgre  River  at : 

description 72-73 

discharge 73 

discharge,   monthly 75 

gage  heights 74 

rating  table 74-75 

Colorado  River  at — 
Bulls  Head,  Ariz. : 

description 29 

discharge 30 

gage   heights 31 

Yuma,  Ariz. : 

description 10-20 

discharge   20-24 

discharge,   monthly 25 

gage   heights 24-25 

Colorado  River  drainage  basin  : 

description 17-19 

Colorado  Valley  Pumping  and  Irri- 
gation Company's  ca- 
nal, Ariz, 
at  head  : 

discharge 126 

Columbia  River  drainage : 

description 366-359 

Comers  Creek  In — 

Walker  River  basin  : 

discharge   230 

Conant  Creek,  Idaho,  below — 
mouth  of  squirrel  Creek  : 

discharge 461 

Copper  Creek  near — 
Gothic,  Colo. : 

discharge   94 

Cory,  Colo. 

Gunnison  River  near  : 

description 76 

discharge 73,93 

discharge,   monthly 78 

gage   heights 77 

rating  table 77 

Cottonwood  Creek  In  and  near — 
Humboldt  River  basin,  Nev. : 

discharge 226 

Olancho,  Cal. : 

discharge 225 

Cow  Creek,  Colo.,  at  and  near — 
junction     with    Uncompahgre 
River : 

discharge   94 

Coyote  Creek  at — 
Bishop,  Cal.  : 

discharge 225 


Craig,  Colo,  Page. 

Elkhead  Creek  at  : 

discharge . 103 

Fortification  Creek  at : 

discharge 103 

Yampa  River  at : 

discharge 10.'$ 

Crookston,  Minn. 

Red  Lake  River  at : 

description 491-491: 

discharge 492 

discharge,  monthly 404 

gage    heights 492-l9:i 

rating  table 493 

Crystal  Creek,  Colo.,  In — 

Grand   River  basin: 

discharge 94 

Cucamonga  Creek  in — 

Santa  Ana  River  basin,  Cal. : 

discharge 351 

D. 

Dallas  Creek,  Colo.,  in — 
Grand  River  basin : 

discharge 94 

Pallas  Creek  (West)  in — 

Grand  River  basin,  Colo. : 

discharge 95 

Dalton  Creek  In — 

San  Gabriel  River  basin.  Cat. : 

discharge 34* 

Ijayton,  Nev. 

ditches  between  Carson  Sink 
and : 

discharge 2^7 

Deep  Creek,  Utah,  at — 
mouth : 

ilscharge 127 

Deeth,  Nev. 

Marys  River  near : 

description    lt>."> 

discharge HvV 

discharge,  monthly lf»7 

gage    heights 16»> 

rating  table 1G«» 

Dell  Canal  near — 
Bishop.   Cal. : 

description    217-21** 

dl&charge 2ls 

gage    heights 21h 

Delta,  Colo. 

Mill  ditch  at : 

discharge 1»2 

Uncompahgre  River  at : 

description    67 

discharge Os 

discharge,  monthly »»*> 

gage    heights tVs 

rating  tables 69 

Desert  Creek  In — 

Walker  River  basin : 

discharge : 231 

Dingle.  Idaho. 

Bear  River  at : 

description    135 

discharge 135 

discbarge,  monthly 137 
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Dingle,  Idaho — Continued.  Page. 

Bear  River  at — Continued. 

gage  heights 136 

rating  table 136 

DirlBlon  Creek  near — 
Independence,  Cal. : 

discharge 226 

Dog  Creek  In — 

Truckee  Meadows,  Nev. : 

discharge  — 231 

Iiogtown  Creek  in — 

Walker  River  basin : 

discharge 230 

Dogtown  Creek  ditches  in — 
California : 

discharge 238 

Dolores,  Colo. 

Dolores  lllver  at : 

description    61 

discharge 62 

discharge,  monthly 63 

gage  heights 62 

rating  table 63 

Lost  Canyon  Creek  at : 

discharge 93 

Dolores  River  at — 
Dolores,  Colo. : 

description    61 

discharge 62 

discharge,  monthly 63 

gage    heights 62 

rating  table "63 

Donner  Creek  near — 
Truckee,  Cal. : 

description    202 

discharge 202 

discharge,  monthly 204 

gage   heights 202-203 

rating  table 203 

Dorst  Creek,  Cal.,  in — 
Kaweah  River  basin  : 

discharge 308 

Downey,  Cal. 

Rio  Hondo  near: 

discharge 350 

Dry  Creek  in — 

Interior  drainage  basin,  Utah  : 

discharge 224 

Dry  Creek  near — 
Montrose,  Colo. : 

discharge 92 

Dry  Gulch  Creek.  Utah  : 

discharge   127 

Du  Boise.  Colo. 

Cebolla  River  near: 

discharge 94 

Duchesne  River  near — 
Myton,  Utah : 

description 106 

discharge 107 

discharge,   monthly 109 

gage   heights 108 

rating  table 108 

Durango,  Colo. 

Animas  River  at: 

description 51-52 

discharge   52 


Durango,  Colo. — Continued.  Page^ 
Animas  River  at — Continued. 

discharge,  monthly 54 

gage   heights 53 

rating  table 53 

Florida  River  near : 

description 56- 

discharge 57 

discharge,  monthly 58 

gage  heightsi 67 

rating  table 58. 

Llghtner  Creek  at : 

discharge   64 


Eaton  Canyon  Creek  in — 

San  Gabriel  River  basin,  Cal. : 

discharge ' 349^ 

East  Creek  at — 
Almont,  Colo. : 

discharge 94 

Bast  Fork  at — 

GiUigan's  ranch,  Wyo. : 

discharge 12T 

Bast  River  near — 
Gothic,  Colo. : 

discharge ^  94 

East  Side  canal  near — 
Citrus.  Cal. : 

description 220 

discharge 221 

gage   heights 221 

East  Twin  Creek  in — 

Santa  Ana  River  basin,  Cal. : 

discharge 352' 

Eel  River  at — 

Stingleys  Station,  Cal. : 

discharge •  305- 

El  Monte,  Cal. 

San  Gabriel  River  at : 

discharge   34fr 

Elburz,  Nev. 

North    Fork    Humboldt    River 
near: 

description 163 

discharge 164 

gage   heights 164 

Eleanor  Trail  Crossing,  Cal. 
Cherry  Creek  at : 

discharge   306 

Hull  Creek  at : 

discharge 306^ 

Electra.  Cal. 

Mokelumne  River  at : 

description 280-281 

discharge 281 

discharge,   monthly 282 

gage   heights 281 

rating  table 282 

Elgin,  Oreg. 

Grande  Ronde  River  at : 

description 419 

discharge 419 

gage  heights 419 
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Elgin,  Oreg. — Continued.  Page. 

Wallowa  River  near : 

description    416-417 

discbarge' 417 

gage  heights 418 

Elk  River  at— 
Trull,  Colo. : 

discharge 103 

Elkhead  Creek  at — 
Craig,  Colo. : 

discharge 103 

Emerald  Creek  near — 
Lake  Tahoe : 

discharge 232 

Kmerson,  Manitoba. 
Red  River  at : 

discharge 504 

Empire,  Nev. 

Carson  River  near : 

description    175 

discharge 175 

discharge,  monthly 177 

gage  heights 176 

rating  table 176 

Evans  Creek  In — 

Truckee  Meadows,  Nev. : 

discharge 231 

F. 

Fairvlew  Creek  in — 

Carson  Valley,  Cal. : 

discharge 226 

Fall  Creek  near — 

Fisher's  ranch,  Wyo.  : 

discharge 127 

Fr.ll  River  at— 

Fall  River  Mills,  Cal. : 

discharge 305 

Fnll  River  near — 

Marysvllle,  Idaho : 

description    457-458 

discharge 458 

gage  heights 458 

Fnll  River  Mills,  Cal. 
Fall  River  at : 

discharge 305 

Fargo,  N.  Dak. 

Red  River  at : 

description    501 

discharge 501 

discharge,  monthly 503 

gage  heights 501-502 

ratlni?  table 502 

Farm  Creek,  Utah,  at — 
mouth  : 

discharge 127 

Farmers'  canal,  Ariz.,  In — 
Colorado  River  basin  : 

discharge 126 

Farmers'  canal,  Cal.,  near — 
Bishop : 

description    211-212 

discharge 212 

gage  heights 212 

Feather  River  at — 
Orovllle,  Cal. : 

description     272 

discharge 273 


Feather  River  at — Continued.  Page. 

Orovllle,  Cal. — Continued. 

discharge,  monthly 274 

gage  heights 27.1 

rating  table 274 

Fish  Creek  at — 

Steamboat  Springs,  Colo. : 

discharge 103 

Fish  Springs,  Cal. 
Birch  Creek  at : 

discharge 225 

Tlnemaha  Creek  at  : 

discharge 223 

Flat  Rock,  Idaho. 

Buffalo  Creek  near: 

discharge 461 

Florida  River  near — 
Durangp,  Colo. : 

description    56 

discharge 57 

discharge,  monthly 58 

gage  heights 57 

rating  table 58 

Folsom  canal,  Cal.,  below — 
headworks : 

discharge 3ori 

^rt  Canyon  Creek  in — 

Interior  drainage  basin,  Utah  : 

discharge 224 

Fort  Duchesne,  Utah. 
Uinta  River  at  : 

description    113-114 

discharge 114-115 

discharge,   monthly 116 

gage   heights 115 

rating  table 116 

Fortification  Creek  at — 
Craig,  Colo. : 

discharge 103 

Franktown  Creek  In — 
Washoe  Valley,  Nev. : 

discharge 231 

Fredericksburg  Creek  in — 
Carson  Valley,  Cal. : 

discharge 226 

Frosts  Creek  near — 
I^ake  Tahoe,  Cal. : 

discharge 232 

Fruto,  Cal. 

Stony  Creek  near  : 

description 274 

discharge 275 

discharge,  monthly 276 

gage  heights 275 

rating  table 276 

Frylngpan  Creek  in — 
Walker  River  basin : 

discharge   231 


G. 


(ialena  Creek  in — 

Washoe  Valley,  Nev. : 

discharge  231 

Garaveti  creeks  In — 

Carson  Valley,  Nev. : 

discharge 227 
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Gardnervllle,  Nev.  Page. 

East  Fork  Carson  River  near  : 

description 177-178 

discharge 17S 

discharge,  monthly 180 

gage   heights 178-179 

rating  table 170 

<Jatevlew,  Colo. 

Lake  Fork  River  near : 

discharge 94 

General  Creek  near — 
Lake  Tahoe : 

discharge   232 

Genoa  Creek  in — 

Carson  Valley,  Nev. : 

discharge __  228 

Georges  Creek  near — 
Independence,  Cal. : 

discharge 225 

Gibbon,  Oreg. 

Umatilla  River  at  : 

description 360-367 

discharge 367 

gage   heights 367-368 

Gila  City,  Ari«. 

Gila  River  at : 

gage  heights 27 

Gila  River  at— 

Gila  City,  Aris. : 

gage   heights 27 

month  : 

discharge 125-126 

San  Carlos,  Ariz. : 

description 48 

discharge 50 

discharge,  monthly 51 

gage   heights 49 

Yuma,  Ariz. : 

description 26 

discharge 26 

discharge,  monthly 27 

Glenwood  Springs,  Colo. 
Grand  River  at : 

description 89-90 

discharge 90 

discharge,   monthly 92 

gage   heights 91 

rating  table 91 

Roaring  Forks  at : 

discharge 93 

Golconda,  Nev. 

Humboldt  River  near : 

description 155 

'    discharge 155 

discharge,   monthly 157 

gage   heights 156 

rating  table 156 

Humboldt  River  ditches 
below: 

discharge 248 

Humboldt  River  ditches  be- 
tween Battle  Moun- 
tain and : 

discharge   248 

Goodale  Creek  at — 
Black  Rock,  Cal. : 

discharge 225 

IRR  100—04 33 


Gothic,  Cole.  Page. 

Copper  Creek  near : 

discharge 94 

East  River  near : 

discharge 94 

Grafton  Zanja  and  Mill  Creek  in — 

Santa  Ana  River  basin,  Cal. : 

discharge 352-853 

Grand  Forks,  N.  Dak. 

Red  Lake  River  at — 

discharge 504 

Red  River  at  and  near : 

description    494-495 

discharge 504 

discharge,  monthly 408 

gage  heights 496 

rating  table 497 

Grand  River  at  and  near — 

Glenwood  Springs,  Colo. : 

description    89-90 

discharge 90 

discharge,  monthly 92 

gage  heights 91 

rating  table 91 

Palisades,  Colo. : 

description    87 

discharge 88 

discharge,  monthly 89 

gage  heights 88 

rating  table 89 

Grande  Ronde  River  at — 

Elgin,  Oreg. : 

description    419 

discharge 410 

gage  heights 410 

Hllgard,  Oreg. : 

description    420 

discharge 420 

gage  heights 421 

Orandvlew,  Idaho. 

Bruneau  River  near  : 

description     441-442 

discharge 442 

gage  heights 442 

Granfsdale,  Mont. 

Bitterroot  River  near : 

description    408 

discharge 408 

discharge,  monthly 410 

gage  heights 409 

rating  table 409 

Gregory.  Cal. 

McCloud  River  near : 

description    276-277 

discharge 277 

gage  heights 277 

Green  Creek,  Cal. 

ditches  from : 

discharge     238 

Green  Creek  In — 

Walker  River  basin : 

discharge 280 

Green  River  at — 

Greenrlver,  Wyo. : 

description    124 

gage  heights 125 
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Green  River  at — Contlnaed.  Page. 

Jensen,  Utah  : 

description    123-124 

discharge 124 

gage  heights 124 

tributaries  of: 

discharge 127 

Gieen river,  Wyo. 

Green    River    at,    Bee    Green 
River  at  Green  river, 
Wyo. 
Gros  Ventre  River,  Wye,  above — 

mouth : 

discharge 461 

Grove  Creek  in — 

Interior  drainage  basin,  Utah  : 

discharge 224 

Gunnison,  Colo. 

Tomlchie  Creek  near : 

discharge 95 

Gunnison,  Utah. 

San  Pitch  River  near : 

description  __^ 150 

discharge   150 

discharge,   monthly 152 

gage  heights 151 

rating  table 151 

Sevier  River  near : 

description 147-148 

discharge   148 

discharge,  monthly 140 

gage   heights ^ 148-149 

rating  table 149 

Gunnison  River  at  or  near — 

Cimarron,  Colo. : 

description 80-81 

discharge 81 

discharge,   monthly 82 

gage  heights 81 

rating  table 82 

Cory,  Colo. : 

description 76 

discharge 76,93 

discharge,  monthly 78 

gage  heights 77 

rating  table 77 

lola,  Colo. : 

description 85 

discharge 85 

discharge,   monthly 87 

gage   heights 86 

rating  table 86 

Whitewater,  Colo. : 

description 64-65 

discharge 65 

discharge,  monthly 67 

gage   heights 66 

rating  table 66 

Ounnlson  River,  North  Fork,  at — 
Hotchklss.  Colo. : 

description 78 

discharge 79 

discharge,  monthly 80 

gage  heights 79 

rating  table 80 


H.  Page. 

Haggart.  N.  Dak. 

Sheyenne  River  near : 

description 4ftS 

discharge 4J«» 

discharge,  monthly rttMt 

gage  heights 49J# 

rating  table 5<K> 

Hamilton,  Colo. 

Williams  Fork  River  at : 

discharge 103 

Hangman  Creek  near — 
Spokane,  Wash.  : 

description 397-398 

discharge 398 

Harper  ranch,  Greg. 
Malheur  River  at : 

description 427-128 

discharge 428 

gage  heights 42H 

Harveys  Creek  In — 

Diamond   Valley,   Cal.,   above 
diversion  points : 

discharge 226 

Hat  Creek  at — 
Carbon,  Cal. : 

discharge 305 

Btatchet  Creek  near — 
Montgomery,  Cal. : 

discharge 305 

Hawkins  Creek  in — 

Diamond   Valley,   Cal.,   above 
points  of  diversion : 

discharge 226 

Healdsburg,  Cal. 

Russian  River  at: 

discharge 805 

Ileltman  Springs  in — 
Carson  Valley,  Nev. : 

discharge 227 

Henrys  Lake,  Idaho. 

North  Fork  Snake  River  near — 

discharge 461 

H<!nson  Creek  near — 
Capitol  City,  Colo. : 

discharge 94 

Lake  City,  Colo. : 

discharge 94 

lierndon,  Cal. 

San  Joaquin  River  at : 

description    303 

gage    heights 304 

Hllgard,  Greg. 

Grande  Ronde  River  at : 

description    420 

discharge 420 

gage    heights 421 

Hoback  River,  Wyo.,  at — 
mouth : 

discharge 461 

Flobart  Mills.  Cal. 

Prosser  Creek  near:  , 

description    200-201 

discharge 201  | 

gag«  heights  .•....••••         20i 
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nobble  Creek,  Utah.  Page, 

above  canals : 

discharge 224 

Ilomedalet  Idaho. 

Succor  Creek  near: 

description    440 

discharge 440 

discharge,  monthly 441 

gage    heights 440 

rating  table 441 

Hc-oper,  Wash.  | 

Palouse  River  at :  i 

description    413-414 

discharge 414 

gage    heights 415 

Ilotchkiss,  Colo. 

Leroux  Creek  at : 

discharge 02 

North    Fork    Gunnison    River 
at: 

description 78 

discharge 79 

discharge,  monthly 80 

gage    heights 70 

rating  table 80 

Hcwardsville,  Colo. 

Animas  River  near : 

discharge 64 

Hudson  Bay  drainage  basin  : 

description 475-476 

Kull  Creek  at— 

Eleanor  Trail  crossing,  Cal. : 

discharge 306 

Humboldt  River  at  and  near — 
Golconda,  Nev. : 

description    155 

discharge 155 

discharge,  monthly 157 

gage  heights 156 

rating  table 156 

Oreana,  Nev. : 

description 152-153 

discharge 153 

discharge,  monthly 154 

gage  heights 153 

rating  table 154 

Palisade,  Nev. : 

description 157 

discharge 158 

discharge,   monthly 150 

gage   heights 158 

rating  table 159 

Roger  ranch,  Nev. : 

discharge 226 

Humboldt  River,  North  Fork,  near —  | 

Elburs,  Nev. : 

description    163 

discharge 164 

gage  heights 164 

Humboldt  River,  South  Fork,  at — 
Mason's  ranch,  Nev. : 

description    161 

discharge 161 

discharge,   monthly 163 

gage   heights 162 

rating  table 162 


Humboldt  River  ditches —  Page, 

below  Uolconda,  Nev. : 

discharge - 248 

between  Battle  Mountain  and 
Golconda,  Nev. : 

discharge 248 

in  Lovelock  Valley,  Nev. : 

discharge 245-247 

Hunter  Creek  in — 

Truckee  Meadows,  Nev. : 

discharge 231 

I. 

Ignac^o,  Colo. 

Los  PInos  River  at : 

description 59 

discharge 69 

discharge,   monthly 61 

gage   heights 60 

rating  table GO 

Illllouette  Creek  in — 

Yosemite  Valley,  Cal. : 

discharge 306 

Illinois  Creek  In— 

Taylor  Park,  Colo. : 

discharge   94 

Imperial  Canal  at — 

International  boundary  line: 

description 27-28 

discharge 28 

Yuma,  Ariz. : 

description 27-28 

discharge   28 

gage   heights 29 

Independence,  Cai. : 

Division  Creek  near : 

discharge 225 

Georges  Creek  near : 

discharge 225 

Independence  Creek  at : 

discharge 225 

Mofflt  Creek  near: 

discharge 225 

Oak  Creek  near : 

discharge 225 

Shepherd  Creek  near : 

discharge 225 

Independence  Creek  at  and  near — 

Independence,  Cal. : 

discharge 225 

Overton,  Cal. : 

description 197 

discharge 197 

discharge,   monthly 199 

gage  heights 108 

rating  table 109 

Index,  Wash. 

South  Fork  Skykomlsh  River 
near: 

description 471-472 

discharge 472 

discharge,   monthly 474 

gage   heights 472-473 

rating  table 473 

Interior  basin  : 

description 128-130 
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lola,  Colo.  Page. 

Gunnison  River  at : 

description    85 

discharge 85 

discharge,  monthly 87 

gage  heights 86 

rating  table 86 

Iron  Canj'on,  Cal. 

Sacramento  River  at : 

description    278-279 

discharge 279 

discharge,  monthly 280 

gage  iielghts 279 

ratin;?  table 280 

I  ronton,  Colo. 

Red  Mountain  Creek  near : 

discharge 64 

lewbella,  Cal. 

Kern  River  near,  below  mouth 
of  South  Fork: 

discharge 308 

South  Fork  Kern  River  near  : 

discharge 308 


Jacks  Valley  creeks,  Nev. — 
above   diversions  : 

discharge 228 

Jackson,  Colo. 

Little  Cimarron  River  near : 

discharge 94 

Jackson  Creek  in — 

Kern  River  basin,  Cal. : 

discharge 307 

Jcllys  t^erry,  Cal. 

Sacramento  River  at : 

description    278 

Jensen,  Utah. 

Green  River  at : 

description    123-124 

discharge 124 

gage    heights 124 

John  Days  River,  Wyo. — 
near  mouth  : 

discharge 461 

Johns  Camp,  Cal. 

McCIoud  River  at : 

gage  heights 278 

Jchnson  Creek  near — 
Riverside,  Wash. : 

description    392 

discharge,  monthly 394 

gage  heights .398 

rating  table 393 


K. 


Kachess  River  near — 

Lake  Kachess,  Wash. : 

description    385-386 

discharge 386 

gage  heights 386 

Kaweah  River  below — 
Threerlvers,  Cal. : 

description    297 

discharge    297 

discharge,    monthly 200 


Kaweah  River  below — Cont'd.  Page. 

Threerlvers,  Cal. — Continued. 

gage    helrhts 298 

rating    a.:-^ 298 

Kaweah  River,  V  i\»t  Fork,  In — 
California : 

discharge 308 

Kaweah  River,  Marble  Fork,  In— 
Sequoia  Park,  Cal. : 

discharge 308 

Kaweah      River,      North      Pork, 
above — 
Threerlvers,  Cal. : 

discharge 308 

Kennedy  Creek  near — 
Wetzel,  Mont. : 

description    482-483 

discharge 483 

Kern  River  near — 
Bakersfleld,  Cal. : 

description    302 

discharge,   daily 302 

discharge,  monthly 303 

Isabella,  Cal. : 

discharge 30?* 

Kern  River,  North  Fork,  Cal. 

discharge 307.  308 

Kern  River,  South  Fork,  near — 
Isabella,  Cal. : 

discharge 30*4 

Kern  River' basin, 
ditches  in : 

discharge 3\».s 

Kernvllle,  Cal. 

North  Pork  Kern  River  near : 

discharge 308 

King  City,  Cal. 

San  Lorenzo  Creek  near  : 

description 312 

discharge 312 

discharge,   monthly 313 

gage   heights 312 

rating  table 313 

King  River  near — 
Kingsburg,  Cal. : 

description 293 

gage   heights 294 

mouth  of  North  Pork : 

discharge 308 

Red  Mountain,  Cal. : 

description 294 

discharge 295 

discharge,  monthly 296 

gage   heights 295 

rating  table 296 

King  River,  North  Pork,  Cal.,  at — 
mouth  : 

discharge 308 

Kings  Canyon  Creek  In — 
Eagle  Valley,  Nev. : 

discharge 229 

Kingsburg,  Cal. 

King  River  at : 

description 293 

gage  heights 204 

Kingsbury  Creek  In — 
Carson  Valley,  Nev. : 

discharge 228 
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Kiona,  Wash.  Page. 

Yakima  River  at : 

description 373-374 

diacharge 374 

discharge,   monthly 375 

gage   heights 374 

rating  table 375 

Klamath  Ulver  at — 
Klamathon,  Cal. : 

discharge 805 

Knights  Ferry,  Cal. 

Stanislaus  River  at : 

description 283 

discharge 283 

discharge,  monthly 285 

gage  heights 284 

rating  table 284 

Stanislaus  Water  Power  Co.'s 
canal  near: 
discharge 305 

I.. 

LiAgrange,  Cal.. 

Modesto  canal  at : 

description 28»-290 

discharge 290 

gage   heights 290 

rating  Uble 291 

Tuolumne  River  at : 

description 285 

discl^arge 286 

gage  heights 286 

rating  table 287 

Tuolumne    River    and    canals 
at: 

discharge,  monthly 287 

Turloclc  canal  at : 

description 288 

discharge 288 

gage  heights 288-289 

rating  table 289 

Lake  City,  Colo. 

Ilenson  Creek  near : 

discharge 94 

Lake  Fork  River  near  : 

discharge 94 

Lake  Creek,  Utah,  near — 
mouth : 

description 109 

discharge 110 

discharge,   monthly 111 

gage   heights 111 

Lake  Creek,  Wyo.,  near — 
outlet  of  Jennie  Lake  : 

discharge 461 

Lake  Fork  River  in — 

Grand  River  basin,  Colo. : 

discharge 94 

Lebi,  Ariz. 

Salt  River  near.  See  Salt 
River  at  McDowell, 
Ariz. 
Verde  River  near.  See  Verde 
River  at  McDowell, 
Ariz. 


lieroux  Creek  at —  Page. 

Hotchkiss,  Colo. : 

discharge 02 

Lewers  Creek  in — 

Washoe  Valley,  Nev. : 

discharge   231 

Lewis  River  In — 

Yellowstone  National  Park : 

discharge 461 

Lightner  Creek  at — 
Durango,  Colo. : 

discharge 64 

Little  Blue  Creek  in- 
Grand  River  basin,  Colo. : 

discharge 94 

Little  Cimarron  River,  Colo. : 

discharge 94 

Little  Humboldt  River  at- 
Cathcart  Lane,  Nev. : 

discharge 226 

Little  Kern  River,  Cal. : 

discharge 307 

Little  San  Joaquin  River,  Cal.,  at — 
mouth : 

discharge 307 

Little  Spokane  River  near — 
Spokane,  Wash. : 

description 398-399 

discharge 399 

gage  heights 399 

Little  Santa  Anita  Creek,  Cal.,  in — 
San  Gabriel  River  basin : 

discharge 349 

Little  Spring  Creek,  Utah  : 

discharge   224 

Little  Tejunga  Creek,  Cal. 
at  mouth  of  canyon  : 

discharge 347 

Little  Tomitchie  Creek,  Colo.,  In — 
Grand  River  basin : 

discharge 94 

Little  Truckee  River  near — 
Pine  Station,  Cal. : 

description 195 

discharge 195 

discharge,   monthly 197 

gage   heights 196 

rating  table 196 

Lake  Tahoe : 

discharge 232 

Little  Walker  River  In— 
Walker  River  basin : 

discharge   •      230 

Logan  River  near — 
Logan,  Utah : 

description 137 

discharge 137 

gage   heights 138 

T^ne  Pine,  Cal. 

Lone  Pine  Creek  at : 

discharge 225 

Tuttle  Creek  near : 

discharge 225 

Lone  Pine  Creek  at — 
Lone  Pine,  Cal. : 

discharge 225 
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K-^m  R.r.^  near — 

CUk^r>i5*»l4l.  Cal.  : 

d.^'rif»rion    _„ _—        K 

di*«*liar^,    dailv >'l 

di*'faarire.  monthlv :^ '. 

I*a**»{la,  Cal. : 

diai^'hari^ '•"*' 

K'^ra  Rir*»r.  North  Fork,  I'al. 

dt'««'&arA    3nT  5^ 

K«»ni  Ki\»»r.  South  Fork,  near — 
I*a»*l!a.  Cal. : 

dis«'h:in?e  •'^"> 

K«Tn  Riv«»r  hasin, 
ditch*^  io : 

discharge S-*^ 

KemviUe.  Cal. 

North  Fork  Kern  River  near: 

disrharsre "-"^ 

King  rity.  Cal. 

San  L4>renzo  Creek  near : 

description ^1- 

disch>ir^   -'l- 

dlscharge,  monthly -'l-^ 

f^&ge  heights "-l- 

ratini?  table 513 

Klni^  River  near — 
Klngsburg,  Cal. : 

description -••' 

gage  heights -'^ 

mouth  of  North  Fork  ; 

discharge 30< 

Red  Mountain,  Cal. : 

description 2W 

discharge '■^'* 

discharge,  monthly 2^'> 

gage   heights '^y 

rating  table 2^ 

King  River,  North  Fork.  Cal.,  at— 
mouth : 

discharge 308 

Kings  Canyon  Creek  in — 
Eagle  Valley,  Nev. : 

discharge 229 

Klngsburg.  Cal.  ^^^ 

King  River  at 

dcwrripttfl  21^ 

Kbicsbary  Creel 
Carson  V. 
diach 


^  *^>^,.,      ^1^.         ■^•.r^,  ^nrf*.  *^   » 
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Lonely  Gulch  Creek  near —  Page. 

Lake  Tahoe : 

discharge 232 

Ix>omIs,  Wash. 

SInlahektn  Creek  near : 

description 394 

discharge 395 

gage  heights 395 

Los  Angeles,  Cal. : 

rainfall  data 330-340 

Los  Angeles  River  near — 
Los  Angeles,  Cal. : 

discharge 347-348 

Los  Angeles  River  basin  : 

seepage  measurements 340 

Los  PInos  River  at — 
Ignacto,  Colo. : 

description    59 

discharge 59 

discharge,  monthly 61 

gage  heights 60 

rating  table 60 

Los  Pinos  River  in — 

Grand  River  basin,  Colo. : 

discharge    94 

Lost  Canyon  Creek  In — 
Walker  River  basin: 

discharge 230 

Lost  Canyon  Creek  at — 
Dolores,  Colo. : 

discharge 93 

Lost  Canyon  Creek  ditches  In — 
California : 

discharge 241 

I<«ttys  Creek  in — 

Union  Park,  Colo. : 

discharge 94 

lovelock  Valley,  Nev. 

Humboldt  River  ditches  In  : 

discharge 246-247 

Iiower  Lake,  Cal. 
Cache  Creek  at : 

description    266-267 

discharge 267-268 

discharge,  monthly 269 

gage  heights 268 

rating  tables 269 

Iiower  Stillwater,  Colo. 

Roaring  Fork  of  Yampa  River 
at: 

discharge 103 

Ludy  Canal,  Ariz, 
at  head : 

discharge 126 

Lyon,  Idaho. 

South  Fork  Snake  River  near  : 

description    449-450 

discharge 450 

discharge,  monthly 452 

gage    heights 450-451 

rating  table 451 

Lytle  Creek,  Cal. 

at  mouth  of  canyon  : 

discharge 351 

Lytle  Creek  and  Rial  to  canal  in — 
Santa  Ana  River  basin : 

discharge 351 


M. 


Plage. 


McCloud  River  at — 

Johns  Camp,  Cal. : 

gage  heights 278 

Gregory,   Cal. : 

description    276-277 

discharge 277 

gage  heights 277 

McDowell,  Ariz. 

Salt  River  at: 

description    36-37 

discharge 3&-39 

discharge,  monthly 41- 

gage  heights 40 

rating  tables 40-41 

Verde  River  at : 

description    31-32 

discharge 33-34 

discharge,  monthly 36 

gage  heights 35 

McGee  Creek  at — 

Bishop,  Cal. : 

discharge 225 

McKay  Creek  near — 

Pendleton,  Oreg. : 

description    365 

discharge 365 

gage  heights 366 

McKlnney  Creek  near — 

Lake  Tahoe : 

discbarge 232 

McNally  canal  near — 

Bishop,  Cal.: 

description    213 

Mackay,  Idaho. 

Big  Lost  River  near : 

description 447 

gage  heights 447 

Mad  River  at — 

Vance,  Cal. : 

discharge 305 

Madden  Creek  near — 

Lake  Tahoe : 

discbarge 232 

Main,  Mont. 

St.  Mary  River  at : 

discharge 504 

Malheur  Lake  at — 

Narrows,  Oreg. : 

description 429 

gage  heights 430 

Mnlheur  River  at — 

Harper  ranch,  Oreg. : 

description 427-428 

discharge 428 

gage  heights 428 

Ontario,  Oreg. : 

description 423-424 

discharge 424 

gage  heights 424 

Vale,  Oreg. : 

description 424-42? 

discharge 425 

discharge,   monthly 427 

gage  heights 426 

rating  table 426 
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Mallbu  Creek  near —  Page. 

Calabasas,  Cal. : 

description     322-323 

discharge 325 

discharge,  monthly 325 

gage   heights 324 

rating  table 324-325 

Malott.  Wash. 

Salmon  Creek  near: 

description 389-390 

discharge 390 

discharge,  monthly 392 

gage  heights 391 

rating  Uble 391 

Martin  Creek,  Nev.,  In — 
Humboldt  River  basin : 

discharge 226 

Marvlne  Creek  near — 
Buford,  Colo.  : 

description 101 

discharge 102 

discharge,  monthly 102 

gage  heights 102 

rating  table 102 

Marys  River  near — 
Deeth,  Nev. : 

description 165 

discharge 165 

discharge,  monthly 167 

gage  heights 166 

rating  table 166 

Marysvllle,  Idaho. 
Fall  River  near : 

description 457-458 

discharge 458 

gage   heights 458 

Warm  River  near : 

discharge 461 

Mason  Valley,  Nev. 
ditches  In : 

discharge 243-244 

Mason's  ranch,  Nev. 

Sonth   Fork   Humboldt   River 
at: 

description 161 

discharge 161 

discharge,  monthly 163 

gage  heights 162 

rating  table 162 

Meeker,  Colo. 

White  River  at : 

description    95-96 

discharge 96 

discharge,  monthly 97 

gage  heights 96 

rating  table 97 

Meiggs  Creek  near — 
I^rfike  Tahoe : 

discbarge 232 

Merced  Falls,  Cal. 

Merced  River  above : 

description    291 

discharge 291 

discharge,  monthly 293 

gage  heights 292 

rating  table 292 


Merced  River  above —  Page. 

Merced  Falls,  Cal.: 

description    291 

discharge 291 

discharge,  monthly 293 

gage  heights 292 

rating  table 292 

near  Yosemlte  Valley  P.  O. : 

discharge 306 

Merced  River,  Sonth  Fork, 
ditches  on : 

discharge 307 

near  Wawona  Bridge,  Cal. : 

discharge 307 

Merrlllvllle,  Cal. 

Willow  Creek  at : 

discharge 305 

Methow  River  near — 
Pateros,  Wash. : 

description 387-388 

discharge 388 

gage  heights 389 

Mill  Creek  at— 
Big  Pine,  Cal. : 

discharge 226 

Mill    Creek    and    Grafton    Zanja, 
Cal..  in— 
Santa  Ana  River  basin  : 

discharge  -__-f 352-353 

Mill  ditch  at— 
Delta.  Colo. : 

discharge 92 

Milton,  Or  eg. 

South     Fork     Walla     Walla 
River  near: 

'description    371 

discharge 372 

gage  heights 372-373 

Walla  Walla  River  at : 

description    368 

discharge 360 

discharge,  monthly 370 

gage  heights ' 369-370 

rating  table 370 

Mineral  Creek,  Colo, 
at  Silverton,  Colo. : 

discharge j 64 

in  Grand  River  basin : 

discharge 94 

Mineral  King,  Cal. 

Bast  Fork  Kaweah  River  at : 

discharge 308 

Mlnot,  N.  Dak. 

Mouse  River  at : 

description    486-487 

discharge 487 

discharge  monthly 488 

gage  heights 487 

rating   table 488 

Missoula,  Mont. 

Bltterroot  River  near: 

description    406 

discharge 407 

gage  heights 407 
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Kissoula,  Mont. — Continued.  Page. 

Missoula  River  at : 

description 403 

discharge 403 

discharge,  monthly 405 

gage  heights 404 

rating  table 405 

Rattlesnake  Creek  at : 

discharge 460 

Missoula  River  at — 
Missoula,  Mont. : 

description 403 

discharge 403 

discharge,   monthly 405 

gage  heights 404 

rating  table 405 

Modesto  canal  at — 
Lagrange,  Cal. : 

description 289-290 

discharge 290 

gage  heights 290 

rating  table 291 

Moffltt  Creek  near — 

Independence.  Cal. : 

discharge 225 

Mohave,  Ariz. 

Colorado     River     near.      See 
Colorado     River     at 
Bulls  Head. 
Mohave  River  at — 
Victorville.  Cal. : 

description 337 

discharge 338 

discharge,   monthly 339 

Mokelumne  River  at — 
Blectra,  Cal. : 

description 280-281 

discharge 281 

discharge,   monthly 282 

gage  heights 281 

rating  table 282 

Monfrena  Springs  in — 
Carson  Valley,  Nev. : 

discharge 227 

Mono  Creek  at — 

Mono  dam  site,  Cal. : 

description 319 

discharge 319-321 

discharge,   monthly 322 

gage   heights 321-322 

Mono  dam  site,  Cal. 
Mono  Creek  at : 

description 310 

discharge 319-321 

discharge,   monthly 322 

gage   heights 321-322 

Montgomery,  Cal. 

Hatchet  Creek  near  : 

discharge 305 

Montgomery  (^reek  at : 

discharge 305 

Montgomery  Creek  at — 
Montgomery,  Cal. : 

discharge 305 

Montgomery  Ferry,  Idaho. 
Snake  River  at : 

description 443 

discharge 444 


Montgomery  Perry,  Idaho — Cont'd.       Page. 

Snake  River  at — Continued. 

discharge,  monthly 445 

gage  heights 444 

rating  table 445 

Montrose,  Colo. 

Cedar  Creek  near : 

discharge 93 

ditches  near: 

discharge 92,  93 

Dry  Creek  near : 

discharge 92 

Montrose  canal  near : 

discharge 93 

Spring  Creek  near  : 

discharge 93 

sapply  ditch  near: 

discharge 93 

Uncompahgre  River  at : 

description 70 

discharge 70 

discharge,  monthly 72 

gage  heights 71 

rating  tables 71-72 

Montrose  Canal  near — 

Montrose,  Colo. : 

discharge 93 

Moran,  Wyo. 

South  Fork  Snake  River  at : 

description 452 

discharge 452,461 

gage  heights 453 

Motts  Canyon  Creek  in — 

Carson  Valley,  Nev. : 

discharge 228 

Mouse  River  at — 

Minot,  N.  Dak. : 

description 486-487 

discharge 487 

discharge,  monthly 4S8 

gage   heights 487 

rating  table 488 

Musdrove  Creek  In — 

Washoe  Valley,  Nev. : 

discharge 231 

Myton,  Utah. 

Duchesne  River  near : 

description 106 

discharge ^ 107 

discharge,   monthly 109 

gage  heights 108 

N. 

Naches  River  near — 

North  Yakima,  Wash. : 

description 379-380 

discharge 380 

discharge,   monthly 382 

gage   heights 381 

rating  table 381 

Nameless  Creek  in — 

Kern  River  basin,  Cal. : 

discharge 307 

Narrows,  Oreg. 

Malheur  Lake  at: 

description 429 

gage   heights 430 
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Neche,  N.  Dak.  Page. 
Pembina  River  at : 

description 488-489 

diflcliarge 489 

diacharge.   monthly 491 

gage  lieights 490 

rating  Ubie 490 

NeTada-California  State  line. 

Truckee  River  at : 

description 192-193 

discbarge 193 

discharge,  monthly  -^ 194 

gage   heights 193-194 

rating  table 194 

New  River  ditches  in — 

Carson  Sink,  Nev. : 

discharge 259 

Newfork  River  at — 

Newfork,  Wyo. : 

discharge 127 

North  Yakima,  Wash. 

Naches  River  near : 

description 879-380 

discharge,  monthly 382 

gage  heights 381 

rating  table 881 

Tleton  River  near : 

description 882 

discharge 883 

discharge,  monthly 384 

rating  table 384 

Yakima  River  near: 

discharge 880 

Northbend,  Wash. 

Cedar  River  near : 

description 466 

discharge 466 

discharge,   monthly 468 

gage  heights 467 

rating  table 467 

O, 

Oak  Creek  near — 

Independence,  Cal. : 

discharge 225 

Ohio  Creek,  Colo.,  In — 
Grand  River  basin : 

discharge 94 

Olancho,  Cal. 

Ash  Creek  near: 

discharge 225 

Cottonwood  Creek  near : 

discharge 225 

Old  River  ditches  in — 
Carson  Sink,  Nev. : 

discharge 259 

Olive,  Cal. 

Santa  Ana  River  near  : 

discharge 354 

Ontario,  Greg. 

Malheur  River  at : 

description 423-424 

discharge 424 

gage  heights 424 

Ophir  Creek  in— 

Washoe  Valley,  Nev. : 

discharge 231 


Ora,  Idaho.  Page.. 

North  Fork  Snake  River  near : 

description 455- 

discharge 455 

discharge,  monthly 457 

gage  heights 456 

rating  table 456- 

Oreana,  Nev. 

Humboldt  River  near : 

description 152-153: 

discbarge 153 

discharge,  monthly 154 

gage   heights 153 

rating  table 154 

Oroville,  Cal. 

Feather  River  at : 

description 272 

discharge 273 

discharge,  monthly 274 

gage  heights 273 

rating  table 274 

Ouray  School,  Utah. 

Uinta  River  at : 

description 103-104 

discharge 104 

discharge,  monthly 106 

gage  heights 105 

raUng  table 105 

Overton,  Cal. 

Independence  Creek  near : 

description 197 

discbarge 197 

dieetiarge',.  monthly 199 

gage  heights 198 

ratlng^  table 199* 

Owens  River  near — 

Citrus,  Cal. : 

description 222 

discharge 223: 

gage  heights 223: 

Round  Valley,  Cal. : 

description 206 

discharge 206- 

gage   heights 207 

Owens  River  baski : 

investigations.  In 206 

Owens  River  Canal  near — 

Bishop.  CaL  : 

description 209-210 

discharge 210 

gage  heights 210 

Owyhee,  Oreg.,  Owyhee  River  near. 

See  Owyhee  River. 
Owyhee  River  near — 

Owyhee,  Oreg. : 

description 445-446 

discharge 446 

gage  heights 446 


P. 


Pacifle  Creek,  Wyo.,  at — 
mouth  : 

discharge   

Pacoima  Creek  In — 

Los  Angeles  River  bnsfn  : 
discharge 
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Pala,  Cai.  Page. 

San  Luis  Rey  River  near : 

description 331-332 

discharge 332, 346 

gage  heights 332 

Palisade,  Ney. : 

Humboldt  River  nt : 

description 157 

discharge 158 

discharge,  monthly 159 

gage  heights 158 

rating  table 159 

Pine  Creek  at : 

description lt$0 

discharge 160 

gage   heights 160-161 

Palisades,  Colo. 

Grand  River  near : 

description 87 

discharge 88 

discharge,  monthly 89 

gage  heights 88 

rating  table 89 

Palmers  Creek  in — 

Carson  Valley,  Nev. : 

discharge . 227 

Palouse  River  near — 
Hooper,  Wash. : 

description 418-414 

discbarge 414 

gage  heights 416 

Paris  Creek  in — 

Interior        drainage        basin, 
Idaho : 

discharge 224 

Parks  Creek  In — 

Carson  Valley,  Nev. : 

discbarge 227-228 

Pari  in,  Colo. 

Swartz  Creek  at : 

discharge , 94 

P&teros,  Wash. 

Methow  River  near : 

description 387-388 

discharge 388 

gage  heights 389 

Pembina  River  at — 
Neche,  N.  Dak. : 

description 488-489 

discharge 480 

discbarge,  monthly 491 

gage  heights 490 

rating  table 490 

Pend  Oreille  River  at — 
Priest  River,  Idaho : 

description 399-400 

discharge 400 

gage  heights 400-401 

Pendleton,  Oreg. 

McKay  Creek  near : 

description    365 

dischapge 365 

.    gage  heights 366 

Umatilla  River  at : 

description    ^ .362-363 

discharge 364 

^age  heights 364 


Peteetneet  Creek,  Utah.  PB«e. 

discharge 224 

Pie  Plant  Creek,  Colo.,  in- 
Grand  River  basin : 

discbarge 94 

Pine  Creek,  Cal.,  near — 
Round  Valley  : 

description    208 

discbarge 209 

gage  heights 209 

Pine  Creek,  Colo.,  in — 
Grand  River  basin : 

discbarge 94 

Pine  Creek,  Nev.,  at — 
Palisade : 

description    160 

discharge 160 

gage  heights 160-161 

Pine  Creek,  Wyo.,  near — 
Fremont  Lake.: 

discharge 127 

Pine  Station,  Cal. 

Little  Truckee  River  near: 

description    105 

discharge 195 

discharge,  monthly 197 

gage  heights 196 

Plru  Creek,  Cal.,  in — 

Santa  Clara  River  basin : 

discbarge 345 

Pitkin,  Colo. 

Swartz  Creek  at : 

discharge 94 

Pitt  River  at— 
PlttvHle,  Cal. : 

discharge 305 

Plunge  Creek  In — 

Santa  Ana  River  basin,  Cal. : 

discharge 352 

Pole  Creek,  Utah. 

discharge    127 

Pole  Creek,  Wyo.,  below — 
Half  Moon  Lake : 

discharge    127 

Pool,  Colo. 

Trout  Creek  at : 

discharge    103 

Portersville,  Cal. 

Tule  River  near : 

description 299 

discbarge    299 

discharge,    monthly 301 

gage    heights 300 

rating  table 301 

Powder  River  near — 
Baker  City,  Oreg. : 

description    430-431 

discharge    431 

gage  heights 431 

Presto,  Idah^. 

Blackfoot  River  near : 

description    447 

discbarge    447 

gage  heights 448 

Preston,  Idaho. 

Bear  River  at: 

description    133-134 
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Preston,  Idaho — Continued.  Page. 

Bear  River  at — Continued. 

discharge    134 

gage  heights 134 

Price  Road  Bridge,  Utah,  Duchesne 
River    at     See    Du- 
chesne   River    near 
My  ton,  Utah, 
Priest  River,  Idaho. 

Pend  Oreille  River  at: 

description 399-400 

discharge    400 

gage  heights 400-401 

Priest  River  at : 

description    401 

discharge    402 

gage  heights 402 

Priest  River  at — 

Priest  River,  Idaho: 

description 401 

discharge    402 

gage   heights 402 

Prospect,  Idaho. 

Willow  Creek  near : 

description 448 

discharge 449 

gage  heights 449 

Prosser  Creek  near — 
Boca,  Cal. : 

description 199-200 

gage  heights 200 

Hobart  Mills,  Cal. : 

description 200-201 

discharge 201 

gage   heights 201 

Provo,   Utali,    Provo   River   near. 

See  Provo  River. 
Provo  River  near — 
Provo,  Utah : 

description 140-141, 142-143 

discharge 141,143 

discharge,  monthly 142, 144 

gage  heights 141. 143-144 

rating  tables 142, 144 

Puget  Sound  drainage  basin : 

description 461-462 

R. 

Rancheria  Creek,  Cal.,  in — 
Hetch  Hetcby  Valley  : 

discharge 806 

Rattlesnake  Creek  at — 
Missoula,  Mont. : 

discharge 460 

Ravensdale,  Wash. 

Cedar  River  near : 

description 463-464 

discharge 464 

discharge,   monthly 465 

gage  heights 464 

rating  table 465 

RawBon  Canal  near — 
Bishop,  Cal. : 

description 215-216 

discharge .  216 

gage  heights -         216 


Red  Bluff,  Cal.  Page. 

Sacramento  River  near: 

description 278-279 

discharge 279 

discharge,  monthly 280 

gage  heights 280 

rating  table 280 

Red  Lake  River  at — 
Crookston,  Minn. : 

description 491-492 

discbarge 492 

discharge,  monthly 494 

gage   heights 492-493 

rating  table 493 

Qrand  Forks,  N.  Dak. : 

discharge 504 

Red  Mountain,  Cal. 
King  River  at : 

description 294 

discharge 295 

discharge,  monthly 296 

gage  heights 295 

rating  table 296 

Ironton,  Colo. : 

discharge 64 

Red  River  (of  the  North)  at  and 
near — 
Bmerson,  Manitoba : 

discharge 604 

Fargo,  N.  Dak. : 

description 501 

discharge 501 

discharge,  monthly 503 

gage  heights 501-502 

rating  table 502 

forks    at    Grand    Forks,    N. 
Dak. : 

discharge 504 

Grand  Forks,  N.  Dak. : 

description 494-495 

discharge 495 

discharge,  monthly 498 

.  gage  heights 496 

rating  table 497 

Reed  Creek  In — 

Tuolumne  River  basin,  Cal. : 

discharge 306 

Renton,  Wash. 

Cedar  River  at : 

discharge 475 

Rialto    Canal    and    Lytle    Creek, 
Cal.,  In— 
Santa  Ana  River  basin  : 

discharge 351 

Ridgway,  Colo. 

Uncompahgre  River  at : 

discharge 95 

Riley,  Oreg. 

Sliver  Creek  near : 

description 436 

discharge 436 

Rincon,  Cal. 

Chino  Creek  near: 

discharge 354 

Santa  Ana  River  near : 

discharge 354 
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Rio  Hondo  In —  Page.  I 

San  Gabriel  River  basin.  Cal. :  { 

discharge,  miscellaneous.  350  | 

Rivera,  Cal.  I 

San  Gabriel  River  at : 

discharge 349 

Riverside,  Wash. 

Johnson  Creek  at : 

description 392 

discharge,  monthly 394 

gage  heights 393 

rating  table 393 

Roaring  Fork  of  Yampa  River  at — 
Lower  Stillwater,  Colo. : 

discharge 103 

Roaring  Forks  at — 

Glenwood  Springs,  Colo. : 

discharge 93 

Robe,  Wash. 

Stilaguamlsh  River  near: 

description 474 

gage  heights 475 

Robinson  Creek,  Nev. 

discharge 230 

ditches  from : 

discharge 237-238 

Rock  Creek,  Cal.,  near — 
Round  Valley : 

description 207 

discharge   207 

gage   heights 208 

Rock  Creek,  Wash.,  at — 
Rock  Lake : 

description 415-416 

discharge 416 

gage   heights 416 

Rock  Lake.  Wash. 
Rock  Creek  at : 

description 415-416 

discharge 416 

gage   heights 416 

Rock  Point  River,  Utah. 
l)eIow  weir : 

discharge 128 

Rodenbahs,  Nev.,  East  Fork  Car- 
son River  at.  (/?ee 
East  Fork  Carson 
River  near  Gardner- 
vllle.) 
Roger  ranch.  Nev. 

Humboldt  River  at : 

discharge 226 

Roosevelt,  Ariz. 

Salt  River  at  reservoir  site  nt : 

description 42 

discharge 42-43 

discharge,   monthly 45 

gage  heights 44 

Tonto  Creek  at : 

description 45 

discharge 46 

discharge,   monthly 47 

gage   heights 40-47 

Rosasco  ranch,  Cal. 

Reed  Creek  at :  i 

disclmrgc   306  i 


Rose  flume  at —  Page. 

Rose's  ranch,  Colorado  River 
basin,  Ariz. : 

discharge 12« 

Round  Valley,  Cal. 

Owens  River  near: 

description 20t5 

discharge 20C» 

gage  heights 207 

Pine  Creek  near : 

description 20S 

discharge 20f> 

gage   heights 20i> 

Rock  Creek  near : 

description 207 

discharge   207 

gage  heights 20S 

Ruiz  Creek  In — 

Santa  Ynes  River  basin,  Cal. : 

discharge 347 

Russian  River  at — 
Healdsburg,  Cal. : 

discharge 305 


S. 


Sacramento  River  at  or 

Iron  Canyon.  Cal. : 

description ' 278-279^ 

discharge 279 

discharge,  monthly 2<%4> 

gage   heights 279 

rating  table 280 

Jellys  Ferry,  Cal. : 

description 278 

Red  Bluff.  Cal. : 

description 278-27^ 

discharge 279 

discharge,  monthly 284> 

gage   heights 279 

rating  table 280 

St.  Anthony.  Idaho. 

Teton  River  near : 

description 453 

discharge 45.^ 

discharge,  monthly 45.'> 

gage  heights 454 

rating  table 454 

St.  Mary,  Mont. 

St.  Mary  River  near : 

description    483-484 

discharge 484 

discharge,  monthly 4^»» 

gage  heights 484-4.s.> 

rating  table 4S5 

Swiftcurrent  Creek  near : 

description    479_4«iO 

discharge #si> 

discharge,  monthly 4S2 

gage  heights 481 

rating  table 481 

St.  Mary  River  at  and  near — 

Cardston,   Alberta : 

description     476—177 

discharge 477 

discharge,  monthly 479 
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Rt.  Mary  River  at  and  near — Con.        Page. 

Oardston,  x\iberta — Continued. 

gage  heights 478 

rat.-ng   table 47S 

Main,  Mont.,  discharge 504 

St.  Mary,  Mont. : 

description    483-484 

discharge 484 

discharge,  monthly 486 

gage  heights 484-485 

rating  table 485 

Sallna,  Utah. 

8allna  Creek  near : 

discharge !.._  224 

Salinas  River  basin,  Cal. 

ditches  in  : 

discharge 307 

Salmon  Creek,  Cal.,  In — 

Kern  River  basin : 

dischhrge 307 

Salmon  Creek,  Wash.,  near — 

Malott : 

description    :iS9-300 

discharge 390 

discharge,  monthly 392 

gage  heights 391 

rating  table 391 

Salt  River,  Ariz.,  at — 

McDowell : 

description    30-37 

discbarge 38-39 

discharge,  monthly 40-41 

gage  heights 40 

rating  table 40-41 

Roosevelt : 

description 42 

discharge 42-43 

discharge,  monthly 45 

gage  heights 44 

Salt  River,  Wyo. 

above  mouth : 

discharge 401 

San  Antonio  Creek  at — 

mouth  of  canyon.  Cal. : 

discharge 350-351 

San  Bernardino  River,  Cnl. 

return  waters 350 

San  Carlos,  Ariz. 

GUa  River  at : 

description    48 

discharge 50 

discharge,  monthly 51 

gage  heights 49 

San  Dim  as  Creek  In — 

San  Gabriel  River  bnsln,  Cal. : 

discharge 348 

San  Gabriel  River  at  and  near — 

Alamltes,  Cal. : 

discharge 350 

Azusa,  Cal. : 

discharge,  dally 330 

discharge,  monthly 331 

gage  heights 329 

rating  table 330-331 

El  Monte,  Cal. : 

discharge 349 


San  Gabriel  River  at  and  nenr^ —  Page. 

Continued. 
Rivera,  Cal. : 

discharge 849 

Studebaker,  Cal. : 

discharge 349 

San  Gabriel  River  and  canals  at — 
Azusa,  Cal. : 

description 327-328 

discharge 328-329 

San  Gabriel  River  basin,  Cal. 
ditches  in : 

discharge 350 

seepage  measurements 342 

San  Francisco  Bay  drainage : 

description  _.__ 201-263 

San  Franclsqulto  Creek  In — 
Santa  Clara  River  basin  : 

discharge 344 

San  Joaquin  River,  Cnl. 
At  Ilerndon : 

description 303 

gage  heights 304 

below  mouth  of  Chlqulta  San 
Joaquin : 

discharge 307 

San  Jose  Creek  In — 

San  Gabriel  River  basin,  Cal. : 

discharge   ^  350 

San  Lorenzo  Creek  near — 
King  City,  Cal. : 

description 312 

discharge 312 

discharge,  monthly 313 

gage  heights I__  312 

rating  table 313 

San  Luis  Rey  River  at  and  near — 
dam  site,  Warner's  ranch  res- 
ervoir, Cal. : 

discharge 346 

head  of  Escondldo  cnnal : 

discharge 346 

Pala,  Cal. : 

description 331-332 

discharge   332,346 

gage   heights 332 

San  Pitch  River  near — 
Gunnison,  Utah  : 

description 150 

discharge 150 

discharge,   monthly 152 

gage   heights 151 

rating  table 151 

Sanger  canal  at — 
Alvord,  Cal. : 

description 219-220 

discharge 220 

gage   heights 220 

Santa  Ana  River,  Cal.,  at^ — 
miscellaneous  points : 

discharge 354 

Olive,  Cal. : 

discharge 354 

Rincori,  Cal. : 

discharge 354 
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Santa  Ana  River,  Cal.,  at — Cont'd.       Page. 
Warmsprings,  Cal. : 

description 333 

discharge 334 

discharge,  monthly 335 

rating  table 334-335 

Yorba,  Cal. : 

discharge 354 

Santa  Ana  River  basin, 
ditches  and  canals  In  : 

discharge 353 

return  waters 355 

seepage  measurements 343 

Santa  Anita  Creek  In — 

San  Gabriel  River  basin  : 

discharge 348,349 

Santa  Barbara,  Cal. 

Santa  Ynez  River  near  : 

description 313-314 

discharge 314-317 

discharge,  monthly 318 

gage  heights 318 

Santa  Clara  River,  Cal. 
ditches  on : 

discharge 343-346 

Santa    Clara    River    and    ditches, 
Cal. 

discharge 344-346 

Snnta  Clara  River  biisln,  Cal. 
Sespe  Creek  and  canal  In : 

discharge 348 

Santa  Maria  River  near — 
Santa  Maria,  Cal. : 

description    335-336 

discharge 336 

gage  heights 336 

Santa  Paula  Creek  near — 
Santa  Paula  Cal. : 

discharge 346 

Santa  Ynez  River  near — 
Santa  Barbara,  Cal. : 

description     313-314 

discharge 314-317 

discharge,   monthly 318 

gage  heights 318 

Santaquln  Creek,  Utah. 

discharge 224 

Sargent,  Colo. 

Tomlchle  Creek  near  : 

'        discharge 95 

Srossa  Ranch  Creek  In — 
Carson  Valley,  Nev. : 

discharge 227 

Seepage  measurements  In — 

Boise  Valley,  Idaho 458-460 

southern  California 339-343 

Sequoia,  Cal. 

Middle  Fork  Tuolumne  River 
near: 

discharge 306 

South    Fork  Tuolumne   River 
near : 

discharge 306 

Sequoia  Park,  Cal. 

Marble  Fork  of  Kaweah  River 
at: 
discharge 308 


Sespe  Creek  and  canal  In —  Page. 

Santa  Clara  River  basin.  Cal. : 

discharge 34s. 

Sovler  River  near — 

Gunnison,  Utah : 

description    1-47-1 4  > 

discbarge 14s 

discharge,  monthly 14S 

gage  heights 148-14!» 

rating  table 14S 

Shepherd  Creek  near — 

Independence,  Cal. : 

discharge 2::5 

Sheridan  Creek  In — 

Carson  Valley,  Nev. : 

discharge 2:^7 

Sherman,  Colo. 

Lake  Fork  River  near : 

discharge -. t»4 

Sheyenne  River  near — 

IIags;^rt.  N.  Dak. : 

description 49H 

discharge 499 

discbarge,  monthly 54 k> 

gage  heights 490 

rating  table 5<>«> 

Sierra  Creek  In — 

Carson  Valley,  Nev. : 

discharge 228 

Sliver  Creek  near — 

Riley,  Oreg. : 

description    436 

discharge 436 

Sllverton,  Colo. 

Animas  River  at : 

description 54 

discharge 5r> 

discharge,  monthly 56 

gage  heights 55 

rating  table 55 

Cement  Creek  at: 

discharge 64 

Mineral  Creek  at : 

discharge ^ 64 

SI  Ivies,  Oreg. 

Sllvles  River  near: 

description 434 

discharge   434 

discharge,  monthly 436 

gage  heights 435 

rating  table 435 

Sllvles  River  near — 

Burns,  Oreg. : 

description 431-432 

discharge 432 

discharge,  monthly 433 

gage   heights 432-433 

rating  table 433 

Sllvles,  Oreg. : 

description 434 

discharge 434 

discharge,  monthly 436 

gage  heights 435 

rating  table 435 

SImmonds  Creek  in — 

Washoe  Valley*  Nev. : 

discharge 231 
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Sinlahekin  Creek  near —  Page. 

Loom  Is,  Wash. : 

description 304 

discharge   305 

gage   heights 395 

Slsquoc  ranch.  Cat. 
SIsqnoc  River  at : 

discharge 343 

Slsquoc  River  at — 

Slsquoc  ranch,  Cal. : 

discharge 343 

Skykomlsb     River,     South     Fork, 
near — 
Index,  Wash. : 

description 471-472 

discharge 472 

discharge,   monthly 474 

gage  helghU 472-473 

rating  table 473 

Slate  River,  Colo.,  in- 
Grand  River  basin : 

discharge 04,1)5 

Smartsvllle,  Cal. 

Yubft  River  near : 

description 270 

discharge 270 

discharge,   monthly 272 

gage  heights 271 

rating  Ubie 271 

Smith  Valley  ditches,  Nev. : 

discharge 242 

Snake  River  at — 

Montgomery  Ferry,  Idaho : 

description 443 

discharge 444 

discharge,  monthly 445 

gage   heights 444 

rating  table 445 

Snake  River,  North  Fork,  near — 
Henrys  Lake,  Idaho : 

discharge 461 

Ora,  Idaho: 

description 455 

discharge 455 

discharge,   monthly 457 

gage  heights 456 

rating  table 456 

Snake  River,  South  Fork,  near — 
Lyon,  Idaho : 

description 440-450 

discharge 450 

discbarge,  monthly 452 

gage  heights 4.50-451 

rating  table 451 

Moran,  Wyo. : 

description    452 

discharge 452,461 

gage  heights 453 

Bnoqualmfe  Falls,  Wash. 

Snoqualmie  River  near : 
See  Snoqualmie  River. 
Snoqualmie  River  near — 

Snoqualmie  Falls,  Wash. : 

description    468-46P 

discharge 460 

discharge,  monthly 471 

gage    heights 469-470 

rating  table 470 


Soda  Creek  in —  Page, 

Kern  River  basin,  Cal. : 

discharge 30T 

Soledad,  Cal. 

Arroyo  Seco  rfear : 

description    310 

discharge 310 

discharge,  monthly 311 

gage  heights 310-311 

rating  table 311 

South  Sheridan  Creek  In — 

Cai'son  Valley,  Nev. : 

discharge 227 

Spanish  Fork  River  at  and  near — 

Lake  Shore,  Utah : 

discharge 224 

Spanish  Fork,  Utah : 

description    146 

discharge 145 

discharge,  monthly 147 

gage  heights 146 

rating  table 146-147 

Spokane,  Wash. 

Hangman  Creek  near : 

description 397-398 

discharge 398 

Little  Spokane  River  near: 

description    398-39{> 

discharge 390 

gage  heights 390 

Spokane  River  at : 

description    39G 

gage  heights 397 

Spokane  River  at — 

Spokane,  Wash. : 

description    395-396 

gage  heights 397 

See  also  Little  Spokane  River. 
Spring  Creek,  Colo.,  near — 

Almont : 

discharge 95 

Cathedral : 

discharge 95 

Montrose : 

discharge    93. 

Spring  Creek,  Idaho,  In — 

Interior  drainage  basin : 

discharge    224 

Squaw  Creek  at — 

Cimarron,  Colo. : 

discharge     93 

Stanislaus  River  at — 

Knights  Ferry,  Cal. : 

description 283 

discharge     283 

discharge,    monthly 285 

gage   heights 284 

rating    table 284 

Stanislaus  Water  Co.*s  canal  at — 

Knights  Ferry,  Cal. : 

discharge 305 

Steamboat  Creek  in — 

Truckee  Meadows,  Nev. : 

discharge 231 

Steamboat  Springs,  Colo. 

Fish  Creek  at : 

discharge 103 
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Steamboat  Springs,  Colo. — Cont'd,         Page. 
Yampa  River  at : 

discharge 103 

Stevens  canal  near — 
Citrus,  Cal. : 

description 221 

discharge 222 

gage   heights 222 

.Stilaguaroish  River  near — 
Robe,  Wash. : 

description 474 

gage   heights 475 

Stillwater  slough  ditches  in — 
Carson  Sink,  Nev. : 

discharge 260 

Stlngleys  Station,  Cal. 
Eel  River  at : 

discharge   305 

Stony  Creek  In — 

Kaweah  River  basin  : 

discharge 308 

Stony  Creek  near : 
Fruto,  Cal. : 

description 274 

discharge 275 

discharge,   monthly 276 

gage   heights 275 

rating  table 276 

Strawberry  River  in — 

Strawberry  Valley,  Utah : 

description 112 

discharge 112 

discharge,  monthly 113 

gage   heights 113 

rating  table 113 

Studebaker,  Cal. 

San  Gabriel  River  at : 

discharge 349 

Succor  Creek  near — 
Homedale,  Idaho  : 

description 440 

discharge 440 

discbarge,  monthly 441 

gage   heights 440 

rating  table 441 

Summerdale,  Cal. 
Big  Creek  at : 

discharge   307 

Supply  ditch  near — 
Montrose,  Colo. : 

discharge 93 

Susan  River  near — 
SusanvlUe,  Cal. : 

description 204-205 

discharge 205 

gage    heights 205 

Susanville,  Cal. 

Susan  River  near: 

description 204-205 

discharge 205 

gage   heights 205 

Swart 35  Creek  at — 
Pari  in,  Colo. : 

discharge 94 

Pitkin,  Colo.  : 

discharge  1 94 


Swauger  Creek  in —  Page. 

Walker  River  basin : 

discharge 2;^> 

Sweetwater  Creek  in — 
Walker  River  basin : 

discharge 230-231 

Sweetwater  Creek  ditches   in   Ne- 
vada : 

discharge 240 

Swiftcurrent  Creek  near — 
St.  Mary,  Mont. : 

description 47!>-4.»<o 

discharge 4so 

discharge,  monthly 4S2 

gage   heights 481 

T. 

Taboosa  Creek  at — 
Black  Rock,  Cal. : 

discharge     225 

Tahoe,  Cal. 

Truckee  River  at : 

description    1^3 

discharge     IW 

discharge,  monthly 1x5 

gage  heights IM 

rating    table 184 

Tahoe  Lake,  California-Nevada, 
streams  flowing  into  : 

discharge 232 

Taylor   Park,   Colo. 
Illinois  Creek  in : 

discharge     5M 

Taylor  River  in : 

discharge 95 

Texas  Creek  In  : 

discharge 95 

Taylor  River  in — 

Taylor  Park,  Colo. : 

discharge 95 

Tejunga    Creek,    Cal.     See    Big    Tejonga ; 

Little  Tejunga. 
Ten  Trees,  Wyo. 

Big  Sandy  River  at : 

discharge 127 

Teniah  Creek  in — 

Yosemite  Valley,  Cal. : 

discharge a06 

Tenmiie  Creek  at — 

Uneva  Lake,  Colo. : 

discharge 94 

gage  heights 9r» 

Teton  River  near — 

St.  Anthony,  Idaho  : 

description    453 

discharge 453 

discharge,  monthly 455 

gage  heights 454 

rating    table 454 

Texas  Creek  in — 

Taylor  Park,  Colo. : 

discharge 95 

Thomas  Creek  in — 

Truckee  Meadows,  Nev. : 

discharge 231 
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Threerlvers,  Cal.  Page. 

Kaweah  River  below  : 

description    297 

discbarge     297 

discharge,  monthly 299 

gage  heights 298 

rating  table 298 

North    Forlc    Kaweah    River 
near : 

discharge 308 

TIeton  River  near — 

North  Yalcima,  Wash. : 

description    382 

discharge 383 

discharge,  monthly 384 

rating  table 384 

Tlltll  Creek  at— 

month,  in  Hetch  Hetchy  Val- 
ley: 

discharge 306 

Tinemaha  Creek  at — 
Fish  Springs,  .Cal. : 

discharge 225 

Tobias  Creek  in  — 

Kern  River  basin,  Cal. : 

discharge 307 

Tomichie  Creek  near — 
Gunnison,  Colo. : 

discharge 95 

Sargent,  Colo. : 

discharge 95 

Ton  to  Ceek  at — 

Roosevelt,  Ariz. : 

description    45 

discharge 48 

discharge,  monthly 47 

gage  heights 46-47 

Trail  Creek  in — 

Santa  Ynez  River  basin,  Cal. : 

discharge 346 

Triumfo  Creek  near — 
Calabasas,  Cal. : 

description 322-323 

discharge   325 

discharge,  monthly 327 

gage  heights 326 

rating  table 326-327 

Trout  Creek  at — 
Pool,  Colo. : 

discharge 103 

Trout  Creek  near — 
Lake  Tahoe : 

discharge 232 

Truckee,  Cal. 

Donner  Creek  near : 

description    202 

discharge 202 

discharge,  monthly 204 

gage  heights 202-203 

rating  table 203 

Truckee  Meadows,  Nev. 

ditches  on  north  side  of : 

discharge 234-236 

ditches  on  south  side  of : 

discharge 233-234 

IRR  100—04 34 


Truckee  Meadows,  Nev. — Cont'd.  Page, 

ditches  on  Truckee  River  be- 
low : 

discharge 236 

miscellaneous     stream     meas- 
urements      231 

discharge 236 

Truckee  River  at — 

California-Nevada  State  line: 

description 192-193 

discbarge 193 

discharge,  monthly 194 

gage  heights 193-194 

rating  table 194 

Tahoe,  Cal. : 

description 183 

discharge 183 

discharge,  monthly 185 

gage   heights 184 

rating  table 184 

Vista,  Nev. : 

description 185-186 

discharge 186 

discharge,  monthly 187 

gage  heights 186-187 

rating  table 187 

Wadsworth,  Nev.  ; 

description 188 

discharge 188 

discharge,  monthly 190 

gage   heights 188-189 

rating  table 189 

Bee  also  Little  Truckee  River. 
Truckee  River  ditches,  Nev. 
below  Truckee  Meadows : 

discharge 236 

Trull,  Colo. 

Elk  River  at  : 

discharge 103 

Tule  River  near — 

Portersville,  Cal. : 

description i 299 

discharge 299 

discharge,  monthly 301 

gage   heights 300 

rating  table 301 

Tule     River,     South     Fork,     Cal., 
near — 
mouth : 

discharge 308 

Tuolumne  River — 

at  Lagrange,  Cal. : 

description 285 

discharge 286 

gage   heights 286 

rating  table 287 

in  Hetch  Hetchy  Valley  : 

discharge   300 

Tuolumne     River,     Middle     Fork, 
near — 
Sequoia,  Cal. : 

discharge 306 

Tuolumne  River,  North  Fork,  Cal. 

discharge  — -^ 806 
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Tuolumne  River  and  canals  at —  Page. 

Lagrange,  Cal. : 

discharge,   monthly 287 

Turlock  canal  at — 
Lagrange,  Cal. : 

description 288 

discharge 288 

gage  heights 288-289 

rating  table 289 

Tuttle  Creek  near — 
Lone  Pine,  Cal. : 

discharge 225 

Twin   Creek,   Cal.     8€e  East  Twin  Creek; 

West  Twin  Creek. 
Twomile  Creek  in — 

Tuolumne  River  basin,  Cal.  : 

discharge 306 

U. 
Uinta,  UUh. 

Weber  River  near: 

description 1 138 

discharge 139 

gage   heights 139 

Uinta  River  at— 

Fort  Duchesne.  Utah : 

description 113-114 

discharge 114-115 

discharge,  monthly 116 

gage  heights 115 

rating  table 116 

Ouray  School,  Utah : 

description 103-104 

discharge 104 

discharge,  monthly 106 

gage   heights 105 

rating    table 105 

Whiterocks.  Utah  : 

description 116-117 

discharge 117 

discharge,  monthly 118 

gage  heights 118 

below  regular  gaging  stations  : 

discharge 128 

Umatilla,  Oreg. 

Umatilla  River  near : 

description 359 

discharge 360 

gage   heights 360 

Umatilla  River  at — 

Gibbon,  Oreg.: 

description 366-367 

discharge 367 

gage   heights 367-368 

Pendleton,  Oreg. : 

description 362-363 

discharge 364 

gage   heights 364 

Umatilla,  Oreg. : 

description 359 

discharge 360 

gage   heights 360 

Yoakum,  Oreg. : 

description 360-361 

discharge 361 

discharge,   monthly 362 

gage   heights 361 

rating  table 362 


T^ncompahgre  River  at —  Page. 

Coiona,  Colo. : 

description 72-73 

discharge 73 

discharge,  monthly 75 

gage  heights 74 

rating   tables 74-75 

Delta,  Colo. : 

description 67 

discharge 6s 

discharge,  monthly 69 

gage  heights 6S 

rating   tables 69 

Montrose,  Colo. : 

description 70 

discharge 70 

discharge,  monthly 72 

gage  heights 71 

rating  tables 71-72 

Bidgway,  Colo. : 

discharge 95 

Uneva  Lake,  Coio. 

Tenmile  Creek  at : 

discharge 94 

gage  heights 95 

ITnion  Gap,  Wash. 

Yakima  River  at : 

description 376-377 

discharge 377 

dlBCharge,  monthly 37S 

gage  heights 377 

rating  table 378 

Union  Park,  Colo. 

Lottys  Creek  In : 

discharge 94 

Utah,  Interior  hasin, 

creeks  and  ditches  in  : 

discharge 224 

Utah,  northeastern. 

creeks,  dltchta,  and  canals  In : 

discharge 127-128 

Ute  Creek  near — 

Buford,  Colo. : 

discharge 103 

V. 

Vale,  Oreg. 

Bully  Creek  near : 

description 42S 

discharge 429 

gage  heights 429 

Malheur  River  at : 

description    424-425 

discharge 425 

discharge,  monthly 427 

gage  heights 426 

rating  table 426 

Vance,  Cal. 

Mad  River  at : 

discharge 305 

Vaquero  Creek  in — 

Salinas  River  basin,  Cal.,  at 
mouth  : 

discharge 307 

Ventura  River  near — 
Ventura.  Cal. : 

discharge 343 
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Verde  River  at —  V&ge. 
McDowell,  ArlJB. : 

description :a-32 

discharge H.'l-34 

discharge,  monthly 30 

gajre  heights Ho 

Vernal,  Utah. 

Asljley  Creek  near : 

description 121-122 

discharge -_. 122 

discharge,  monthly  __   __  123 

gage  heights 122 

rating  table 123 

Vktorvllle.  Cal. 

Mohave  River  at : 

description    337 

discharge 338 

discharge,  monthly 339 

Virginia  Creek  in — 

Walker  River  basin : 

discharge 230 

Vista,  Nev. 

Truckee  River  at : 

description    isr>-18« 

discharge 180 

discharge,  monthly 187 

gage  heights 186-187 

rating  table 187 


AV. 

Wabnska.  Nev. 

Walker  River  near : 

descrptlon    107 

discharge 109 

discharge,  monthly 100 

gage  heights 108 

rating  table 169 

Wade  Creek  In — 

Kern  River  basin.  Cal. : 

discharge 307 

Wadsworth,  Nev. 

Truckee  River  at : 

description    188 

discharge 188 

discharge,  monthly 100 

gnge  heights 188-189 

rating  table  _--    189 

WInnemucca  Lake  Inlet  near : 

description    100 

discharge 101 

discharge,  monthly 102 

gage  heights 191 

rating  table 102 

Walker  River  at  and  nenr — 

forks : 

discharge     231 

Ijower  Mason  Valley  bridge : 

discharge 231 

Wabuska,  Nev. : 

description     167 

discharge 168 

discharge,  monthly 109 

gage  heights 108 

rating  table 109 

Walker  River  ditches  In— 

Mason  Valley,  Nev. : 

discharge 244 


Walker  River,  East  Fork,  at  and        Page, 
near — 

lower  end  of  Big  Meadow : 

discharge 230 

Yerlngton.  Nev. : 

description    170 

discharge 170 

discharge,  monthly 172 

gage  heights 170-171 

rating  table 171 

ditches  from,  In  Cal. : 

discharge     239 

ditches  from,  In  Nevada : 

discharge 230 

ditches  from.    In   Mason   Val- 
ley, Nev.  : 

discharge     243-244 

Walker  River,  ^Ve8t  Fork,  In  and 
near — 

California  and  Nevada  : 

discharge,  miscellaneous.  229 

ColevUle,  Cal. : 

description    172-173 

discharge 173 

discharge,   monthly 174 

gage   heights 173 

rating  table 175 

Mason  Valley,  Nev. : 

ditches  on,  discharge 243 

Walla  Walla  River  at — 

Milton,  Oreg. : 

description 368 

discharge 369 

discharge,   monthly 370 

gage   heights 309-370 

rating  table 370 

Walla    Walla    River,    South    Fork, 
near — 

Milton,  Oreg. : 

description 371 

discharge   372 

gage  heights 372-373 

Wallowa,  Oreg.  : 

Wallowa  River  near : 

description 417 

discharge 417 

gage   heights 418 

Wallowa  Lake  outlet,  Oreg. 

Wallowa  River  at : 

description 418 

discharge 418 

gage   heights 418 

Wallowa  River  at  and  near — 

Elgin,  Oreg. : 

description 416-417 

discharge 417 

gage   heights 417 

Wallowa,  Oreg. : 

description 417 

discharge 417 

gage  heights 417 

Wallowa  Lake  outlet,  Oreg. : 

description 418 

discharge 418 

gage   heights 418 

Ward  Creek  near — 

Lake  Tahoe : 

discharge 232 
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Warm  River  near —  Page. 

MarysTllle,  Idaho : 

discharge   461 

Warmsprings.  Cal. 

Saota  Ana  River  "below  : 

description 333 

discharge 334 

discbarge,   monthly 335 

rating  tables 334-335 

Warner's  ranch  reservoir,  Cal. 

San   Luis  Rey   River  at  dam 
site  of: 

discharge 346 

Washoe  Valley,  Nev. 

miscellaneous  stream  measure- 
ments     231 

Wawona  Bridge,  Cal. 

South  Fork  Merced  River  near  : 

discharge 307 

Weber  River  near — 
Uinta,  Utah : 

description 138 

discharge   139 

gage  heights 139 

Wehrman  Springs  In — 
Carson  Valley,  Nev. : 

discharge 227 

Weiser,  Idaho. 

Welser  River  near.    See  Weiser 
River. 
Weiser  River  near — 
Weiser,  Idaho : 

description 421 

discharge 422 

discharge,   monthly 423 

gage   heights 422 

rating  table 423 

West  Dallas  Creek,  In — 

Grand  River  basin,  Colo. : 

discharge 95 

West  Twin  (?reek  in — 

Santa  Ana  River  basin,  Cal. : 

discharge 351-352 

Wetzel,  Mont. 

Kennedy  Creek  near : 

description 482-483 

discharge 483 

White  River,  Colo.,  at — 
Meeker : 

description 95-96 

discharge 96 

discharge,   monthly 97 

gage   heights 96 

rating  table 97 

White  River  City  : 

discharge   103 

Wilburs  Bridge : 

discharge 103 

White  River,  Wash.,  at— 
Buckley  : 

description 462 

gage  heights 462-463 

White  River,  North  Fork,  near — 
Buford,  Colo. : 

description 99-100 

discharge 100 


White  River,  North  Fork,  near —  Page. 

Buford,  Colo. — Continued. 

discharge,   monthly 101 

gage   heights 100 

rating  table 100 

White  River,  South  Fork,  near — 

Buford,  Colo. : 

description 97-98 

discbarge 9S 

discharge,  monthly 99 

gage   heights • 9S 

rating  table 99 

White  River  City,  Colo. 

White  River  at : 

discharge 103 

Whiterocks.  Utah. 

Uinta  River  near: 

description 116-117 

discharge 117 

discharge,   monthly IIS 

gage  heights IIS 

Whiterocks  River  near: 

description 119 

discharge 119-120 

discharge,   monthly 121 

gage   heights 12<* 

Whiterocks  River  near — 

Whiterocks,  Utah : 

description 119 

discharge llJ^-120 

discharge.^  m  nthly 121 

gage  heights 120 

Whites  Creek  in — 

Truckee  Meadows.  Nev. : 

discharge   231 

Whitewater,  Colo. 

Gunnison  River  at  : 

description 64-65 

discharge 65 

discharge,   monthly 67 

gage   heights 66 

rating  table 66 

Wilburs  Bridge,  Colo. 

White  River  at : 

discharge 103 

Williams  Fork  River  at— 

Hamilton,  Colo. : 

discharge 103 

Willow  Creek,  Cal.,  in — 

Susan  River  basin : 

discbarge   305 

Willow  Creek,  Colo..  In — 

Grand  River  basin  : 

discharge 93 

Willow  Creek,  Idaho,  near — 

Prospect : 

description 44S 

discharge 449 

gage  heights 449 

Winnemucca  Lake  inlet  near — 

Wadswortb,  Nev. : 

description 190 

discharge 191 

discharge,   monthly 192 

gage  heights 191 

rating  table 192 
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Woodfords  Cal. 

West  Fork  Carson  River  at : 

description 

discharge 

discharge,  monthly 

gage   heights 

rating  table 

Workman,  Cal. 

Rio  Hondo  near : 

discharge 


Page. 

180 
181 
182 
181 
182 
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Y. 

Yakima  RlTer  at — 
KiODa,  Wash. : 

description 37a-374 

discharge 374 

discharge,   monthly 375 

gage  heights 374 

rating  table 375 

Lake  Keechelns,  Wash. : 

description 386 

discharge — ,  386 

Union  Gap,  Wash. : 

description 376-377 

discharge 377 

discharge,   monthly 378 

gage  heights 377 

rating  table 378 

Yampa  River  at — 
Craig,  Colo. : 

discharge 103 

Steamboat  Springs,  Colo. : 

discharge 103 

Yampa    River,    Roaring    Fork    of, 
at— 
Lower  Stillwater,  Colo. : 

discharge 103 

Yerington,  Nev. 

East  Fork  Walker  River  at : 

description 170 

discharge 170 

discharge,  monthly 172 

gage  heights 170-171 

rating  table 171 

Yoakum,  Oreg. 

Umatilla  River  at : 

description 360-361 

discharge 361 


Yoakum,  Oreg. — Continued.  Page. 

Umatilla  River  at — Cont*d. 

discharge,  monthly 362 

gage  heights 361 

rating  Uble 362 

Yolo,  Cal. 

Cache  Creek  near: 

description 264 

discharge 264 

discharge,  monthly 266 

gage  heights 265 

rating  table 265 

Yorba,  Cal. 

Santa  Ana  River  near : 

discharge 364 

Yoaemtte  Creek  in — 

Yosemite  Valley,  Cal. : 

discharge 806 

Yosemite  Valley,  Cal. 
creeks  In : 

discharge 306-307 

Yuba  River  near — 
Smartsvllle,  Cal. : 

description 270 

discharge 270 

discharge,   monthly 272 

gage   heights 271 

rating  table 271 

Yuma,  Ariz. 

Colorado  River  at  : 

description 19-20 

discharge 20-24 

discharge,   monthly 25 

gage  heights 24-25 

Gila  River  at : 

description 26 

discharge 26 

discharge,  monthly 27 

Imperial  canal  near : 

description 27-28 

discharge 28 

gage  heights 29 


Z. 

Zephyr  Cove  Creek  near — 
Lake  Tahoe : 

discharge 
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